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R E F A C E; 

TH E author of the following trcatifiS 
had the management of a confider- 
ablc farm for many years. He applied 
himfelf early to the ftudy of agriculture j 
not only read atmoft alt the books which 
this age has produced on that fubje£t^ but 
alfo frequently converfed with the moft 
intelligent of the practical farmers^ and 
wrote down fuch obfervations as he judged 
important, whether made by himfelf^ or 
by thofe whofe judgment and veracity he 
could depend upon ; and, that he might 
more clearly difcern the effedts of the dif- 
ferent operations and experiments, kept a 
journal of the work performed in the farm, 
along with a journal of the weather. 

The Society at Edinburgh for the irri- 
provement of arts and fciences, fome years 
ago, propofed, as fubjedls for fome of their 
prizesi diflertations on the following fub- 
jeSs, on vegetation, on tillage, on ma- 
nures, And on foils. Having obferved this, 
he began to teduce into fome order the 
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iv PREFACE. 

materials which he had colleded, with M. 
view to prefent differtations on thefe fub- 
je^s to that Society : but the dilTertations 
not being finilhed in due time, he changed 
the form of them, and put them together 
into one treatife. When finifhcd, he put 
the treatire into the hands of fomc per- 
fons, gentlemen, and farmers, whofe judg- 
ment he could depend upon. They were 
pleafed to approve of it, and [o declarer 
that, in their opinion, it might be ufeful. 
Some of them propofcd a few alterations 
and additions, which were accordingly 
made. By the judgment of thefe perfons 
he was determined to make it public. 

The reader will obfervc, that in this 
treatife the author has attempted to reduce 
agriculture to a regular fyftem, and to 
afccrtain the principle* upon which the ■ 
practice of it is founded. The obfcrva- 
tions and experiments from which he has 
endeavoured to afccrtain thefe principles, 
arc J\urly related, and it will be eaiy for 
any perfon to fatisfy himfelf as to their 
truth. The reafons for every pradlice re- 
commended 
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commended are given; fo that no reader 
will be impofed apon» but will have it in 
his power to judge, whether or not the 
principles laid down are true, and the 
pradice reconmiended proper. 

Thb author, in profecuting his fubjed, 
has followed a method different from thofe 
who have attempted a regular iyftem of 
agriculture. Inftead of treating of foils 
in the beginning, he has referved this part 
of the fubjeft to the end, and has begun 
with vegetation. Perhaps fome may think 
it neceflary to affign the reafons which de- 
termined him to follow this method. 

As foil is the part of the earth by which 
vegetables are nourifhed, one is apt to 
imagine at firft fight, that, in a treatife of 
agriculture, it fhould be the firft thing 
examined ; but when the matter is confi- 
dered with attention, it will appear obvi- 
ous, that it is impofiible to treat properly 
of foils without treating firft of vegetation. 
Without knowing any thing of vegetation, 
we may indeed make a diflindtion in foils, 

find 
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find out the qualities of each, and dio 
principles of which they are compounded; 
but without knowing the methods by 
which vegetation is promoted, it is im- 
pofliblc to determine whether the quali- 
ties of foil are good or bad, what kind of 
foils are moft valuable, what are the de- 
fers of any of them, and how thefe de- 
fers may be remedied. Dr Home, in his 
treatife, begins with foils ; and any perfon 
that rca,ds with attention what he has 
wrote, will be convinced of the impro- 
priety of beginning with this part of 
the fubjeft. Though he mentions very 
few things befides the properties of the 
different foils, and the experiments he 
made upon them; yet in thofe few things 
which he mentions, he fuppofcs, that tHere 
are fome vegetables that require oil to 
nouridi them *, that fand contains few 
nutritious principles, and that fermenta- 
tion produces thefe -j-; that clay is not 
richly ftorcd with vegetable food ; that 
woollen rags contain a great quantity of 
mucilaginous juice, which Icrves to noo- 
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•cUb.pUnts ; and that moft is a good mas- 
nure^becajufe it containa mom oil. than 2xsy 
other. .v^gctabl? ^. Now, all thefc fupfpofe^ 
that we are ^eady acquainted, with the 
principles of vegetation ; and indeed it ia 
not poiHble to treat properly of foils with- 
out a knowledge* of theie. 

It will not be improper in this place 
to lay before the. reader a plan of the 
treatiie. By peeping, this. plan, in his 
yiew» he will better underfland the fuhr 
je£t, and fee ^otw^the different parts of it: 
are cqnneded together. 

The treatife is divided into four books. 

In. book i.i the author treats of vegeta- 
.tion^ He explains ^e different ways by 
<which vegetation* is promoted t mentions 
the impediments to it ; and points out 
the proper methods of removing thefii 
impediments. ' r-- 

He attempts to (how, that there are 
llifFerent ways by which vegetation is 

promoted | 
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' promoted ; that it is promoted by com' 
I jnunicating the food of plants to the 
Lcarth, by enlarging their pafture, and by 
f diffolving the vegetable food in the earth, 
jl^hat is in an a&lefs or hurtful ilate. 

He inquires into the nature of the ve- 
getable food, and attempts to (how, that 
it is compounded of fcveral ingredients t 
that it exifts in the earth, in water, in 
the atmofphcre, and in all vegetable and 
animal fubftances j that it obferves « 
conllant rotation, is communicated to 
the atmofphcre by corruption, and re- 
turns to enrich the earth in dew, rain, 
and fnow. He Ihcws, that vegetable 
food may be added to any particular fpot 
of earth j that all foils arc more or left 
abforbent ; that when any foil is left t* 
itfclf, and no crops carried off, the vege- 
table food is always on the increaic ; that 
any foil may be managed in fuch a man- 
ner as to enable it to attract this food in 
greater plenty from the atmofphcre ; and 
that the vegetable food in any foil may be 
increafcd by mixing with it vegetable or 
animal fubilances. u. 
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He inquires into the nature of the ve- 
getable pafture ; and (hows, that it is en- 
larged by ftirring and turning over the 
earth, by expoling the earth to the in- 
fluence of the air» and by the application 
of fuch manures as raife a fermentation. 

He attempts to (hew» that vegetable 
food may exift in the earth in an ufelefs, 
even in a hurtful ftate ; and propofes me- 
thods for diiTolving this food, and render- 
ing it proper nouriihment for plants. 

The impediments to vegetation, which 
he mentions, are weeds and too much wa- 
ter ; the bad effcdts of which are repre- 
fented. 

* 

. He divides weeds into three claflfes. In 
the firft he places the weeds propagated 
by the feed ; in the fecond, thofe that are 
propagated by the root; and, in the third, 
the fhrubs by which fome of the land in 
Scotland is greatly infefled. Methods are 
propofed for deftroying the weeds belong- 
ing to each of thefe clailes. 

He inquires into the caufes of the wet- 

b ncC« 
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ncfs of land, and endeavours to fliow, that 
this may be owing to its fituation. liable 
to be ovcflowed by the water from higher 
ground; to the nature of its bottom, that 
forces out, in fprings, the water that runs 
below the furface ; to the climate in which 
there is too much rain ; and to the nature 
of the foil, which retains too large a quan- 
tity of water. Methods are propofed for 
removing the wetnefs of land arifing from 
all thcfc caufes. 

In book 2. the author treats of tillage. 

Hi; divides foils into fuch kinds as re- 
quire a different management with rcfpeift 
10 tillage. 

He mentions the different inftruments 
rmploycd in tillage, and fliows the man- 
ner of coiiltrudting and ufing thefc in- 
struments. 

He exnmines the different ploughs ufed 
in Scotland, and (hows the advantages and 
difadvantagcs of each. lie gives a very 
particular defcription of the Scots plough, 
of its fcvcral parts, their ufes, proportionSr 
and politions; and he propofcs feme ilte- 
raUons fur its imprqyemcnt. u- 
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He inquires into the defigns propofed 
by tillage; and ihows how this work is 
to be performed^ ib as to anfwer thefe. 

He confiders the ufes of ridges, and 
points out the kinds moft proper. He 
ihows that all ridges fhould be ftraight 
and equal, and that they ought to be 
broad or narrow, high or flat, according 
to the nature of the foil. 

He alfo treats particularly of the alter- 
ing of ridges, their poiition, and the dif- 
ferent ways in which they are ploughed. 

He defcribes the ilifierent kinds of har^ 
rows and rollers, and reprefents the ad- 
vantages of harrowing and rolling. 

In book 3. he treats of manures. 

He inquires into the nature of manures, 
and the manner of their operation ; and 
ihows that they operate in all the ways 
by which vegetation is pronioted. 

He examines fcparately the manures 
ufcd in Scotland. He reprefents the qua- 
lities of each, the manner of their opera- 
tion, and their effedls upon foil. Dung- 

b 2 ViiW^ 
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lailU are al6> paiticaladf tretted of, bodi 
the ordinary <fatngluUtof the iznn. and 
tbe compoood dunghills made in the fiddt. 

In hook 4. he treats of loOs. 

He divides taih into fudi kinds as re- 
quire a different management with rc- 
{pc£t to the application of manurea. 

He examine)! the different foils in Scot- 
land, confiders the qualities and dcfcOs of 
each t and (hows what manures are mod 
proper for improving their qualities, and 
fupplying their dcfofts. 

If this trcatifc meets with a favourable 
reception from the pubHc, and is found of 
any ufc to the farmer, the author propofes 
to puhlifh another part; in which fome 
genera) directions will be given with re- 
fpetfl to the management of a farm ; the 
different fchemcs of hufhandry in the fuc- 
ffion of crops examined ; the culture 
particular plants treated of j and the 
Bethods of inclofing and planting, lb far 
as they concern the farmer, pointed out. 
CON- 
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BOOK I. 
Of Vegetation. 



C H A P. I. 

Of the Defign. 

AGRICULTURE is an art, by 
which the earth is aflifted in 
the produdtion and nourifh- 
ment of ufeful plants. That 
this operation may be performed in the 
xnoft proper manner, it is necefTary to 

A know 



2 Of Vegetation. Book I. 

know thefe things following: By what 
methods vegetation is promoted; what 
are the impediments to it; and how 
thefe impediments may be removed. To 
inquire into thefe things, is the defign of 
this book. 



CHAP. 11. 

Of the methods of promoting vegetation. 

PLANTS confift of thefe three prin- 
cipal parts ; the root, the flem with 
the leaves, and the fruit or feed. By na- 
ture th^ are directed to pu(h their flems 
into the air, and their roots into the 
earth. Upon the ftcms they carry their 
fruit or feed ; and by the roots they re- 
ceive their nourifhmetit^ They are of dif- 
ferent kinds and natures, adapted to the 
different foils and climates. When in 
their natural foils and climates, they are 
brought to maturity by the earth without 
any culture : however they may be ren- 
dered more luxuriant by culture; and 
may likewife be brought to maturity in 

foils 
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foils and climates, to which they are not 
natural.. As they pufh their roots into 
the earth, and by them receive nourifh- 
ment, their vegetation may he promoted 
\i^ the following methods ; By communi- 
cating to the earth their proper food ; by 
opening the earth, and thereby allowing 
them more eafily to extend their roots in 
fearch of their food; and by diifolving 
the vegetable food in the earth, and fitr- 
ting it for entering their roots. 

Experience teaches us, that vegeta- 
tion is promoted by all thefe methods 
mentioned. 

Bv the application of fome manures 
we can improve the moft barren land» 
and render it fertile ; and, by the culture 
of fome kinds of plants, can reduce the 
fame land to its original barrennefs. This 
ftiews, that the food of plants may be 
communicated to the earth, and that 
thereby vegetation is promoted. 

The great adv^ntages^ which, it is ob^ 

A 2 vious, 
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vious, are gained by dividing the particles 
of the earth, whether this is done by til- 
lage, by manures, or by froft, plainly 
jhow, that vegetation is alfo promoted, 
by allowing plants more eafily to extend 
their roots in fearch of their food. 



By the application of fome manures, 
we can make land exert itfelf beyond its 
natural ftrcngth in the nourifliment of 
plants i and thereby reduce it to a greater 
degree of barrcnnefs, than it is poffible 
to do without their afliftance. This (hows, 
that there is fometimcs vegetable food m 
the earth undiflblved, or in fome form, 
that prevents its operation ; and that, by 
diflblving, or fome way bringing it into 
a^on, vegetation is likewife promoted. 

CHAP. III. 

^ Of the fo\>d of plants. 

IT has been obferved, that the vegetation 
of plants is promoted by communi- 
.cating to the earth their food. This 
makes 
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makes it neceflary to inquire, what is 
the real food of plants, or by what things 
they are nourifhed. This is an import- 
ant inquiry, and no lefs difficult than 
important. There is not any thing con- 
cerning which there is a greater variety 
of opinions. It will not be improper to 
mention thefe opinions; examine what 
has been advanced in fupport of each of 
them ; and confider, whether there are a 
fufficient number of obfervations and ex- 
periments to determine the queftion. 

Some are of opinion, that water is the 
food of plants ; others contend for air ; a 
third fort for earth ; a fourth for oil ; and 
a fifth for fait. Befides all thefe, there are 
fome of opinion, that the food of plants 
is a compound of all thefe ingredients. 

Before .we proceed to examine thefe 
different opinions, it is neceffary that we 
underftand them, and fix the meaning 
of the terms ufed, particularly the mean- 
ing of water, air, and earth. And this 
is the more neceflary, as the writers on 

the 



6 Of Vegetation. Book I. 

the different fides do not feem to under- 
ftand the opinions of each other; and 
differ widely in the meaning which they 
affix to thefe terms. Thus, when perfons 
affcrt that water is the food of plants, by 
water they mean that fluid which falls in 
rain and dew, and is found in wells and 
rivers *. But their opponents, when 
Ihowing that water is not the food of 
plants, mean by it a fluid, out of which 
a fkilful chymift has extrafted all the 
earth, oil, and fait, which it originally 
contained. 

When perfons affert, that air is- the 
food of plants, they mean, that the earth 
receives its fertility from the air. But 
their opponents make them aflcrt, that 
the earth is of no ufe but to fuppott 
plants ; and that they receive all their 
nourilliment from the air immediately. 



* Thi' muft be their meaning ; for the water which ihey 
died in ihe expcrimcnti upon which ibeir opinion u fou&d- 
rd, wu of ihis kind. Hcloiont ulcU raiii'watcr. 
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widiaut its being communicated firft to 
the cartfi *. 



When perfons • affert that earth ia the 
(bod of plants, they mean the fine par- 

tides 



^ This is what Mr Tull makes Mr Bradley aflert ; and 
to confute this afTerdon obferves, that, if it was true, there 
woald be little Or no difference in the value of rich or poor 
land, dunged or undunged ; and no neceffity either for 
dang or tillage. See 7uWs hufiandry^ chap, t, 0/the/ooJof 
plants. Who would imagine, that Mr Tull, in this place. 
Is confuting an opinion formed by himfelf ? and yet it ift 
certain. When Mr Bradley aiferts that the earth is of no 
ufe, but to fupport plants, it is plain, he means the cttpwt 
mortmum o£ the chymifb, earth feparated from all its juices. 
What he aflerts, is this : It is not the foil or earth itfelf 
which affords fufiident provifion for the feveral plants 
and vegetables; but there are refiding in the earth fomc 
agreeable juices to nourifh plants ; ^nd as thefe juices 
are more or lefs abundant, the vegetal^les planted are mott 
or lefs vigorous : and he fuppoles thc|fe juitis or falts are 
fumi(hed by the air. After mentioning Helmont's experi- 
ment, he adds, *' I have made ibme others of the fame kind, 
** and find the plant has little more ufe of the earth it 
*' Hands in, than the keeping it fixed and Heady.'' This is 
what Mr Tull takes hold of: but he ihouldhave attended to 
what follows. *' But then as earths are more or lefs bind- 
*• ing, the falts or juices proper for vegetation, have lefs or 
** more liberty to aft. —- — I fuppofe, that all bodies of 
*' earth are more or lefs capable of imbibing the fluent air, 

*' and 
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tides of it, moidened with water, and 
impregnated with oils and falts. But 
their opponents mean by it the caput mor- 
tuum of the chymiils *. 

It 

** and of attrading fuch falts, as either the air can give, or 

" the earth is capable of receiving. Eanhj diemfelvea 

" being of difFcrent kinds, fomc Tom cannot take in fo 
" many of the nourilliing parts of the air as others ; an4 
" therefore the fame fori of plants cannot grow in every 
*' foi] with like vigour." Mr Bradley's opinion cannot be 
miftaken by any perfon, that impartially confidcrs what he 
has wrote. Itisihis: The nourilliing juices are in the air; 
but they are imbibed by the earth before they become ths 
food of plants. Now, Mr TuU has laid nothing to confute 
thisopinion. The direflion which nature has given plants 
to feck their food by puiV.ing their roots into the earth ; the 
difference of foils ; the nccclTity of Qung and tlUagc, men- 
tioned by him, ue all confillcni with it. , 

• Sec Camplttt leifj ef hufiiandry, hti 6. tbap. 6. Of 
tbt miuripmiKi af flanii, f. a;©. " We do not mean by 
" earth, whun wc fpcak of it as the food and nourilhrncnt 
" of planii, that fimplc elementary fubftanc^ which the 
" chymiAs mean by the fame word, underlUnding by it 
" earih divelicd of all other principles : on the contrary, 
" we can cxtraA alt thofe prindplcii from plants ; and we 
" irxan no other by earth, on this occaTion, than fuch is 
" eompofei a Gne foil, (u' h u it it (bund on the lurfkoe of 
" luid, andiioaicf! ^uould." Sc: likewife £>« //4U>f/A^ 
tuIlMTt Ai Itrra, turn. I. itaf. 3. L4tl*rrt dtwt mm far- 
Umi bV /m>( mm ttm Jimfit, fkmnUirt, 911 >■ c^ut 
OionntUD : 
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I T is but reafonable to allow every per* 
fon to explain his own terms : and there- 
fore, when we examine the opinions of 
thofc who affert that any of the parti- 
culars mentioned is the food of plants, 
we are not at liberty to affix to their 
terms a meaning of our own, though it 
may appear the moil proper 5 but are to 

aiortuum : cat ^n ^ut niinr • Jis flantu mortts fus lu 
frincipcs f «'«« v/Vff/ 4xpo/€r. 

TvLL iniift be excepted : Wlien arguing that earth 
is the food of pbtiitSy • he iepaiates it from water, air> 
and fire, amd endeavours to (how that thefe tUbgs are for 
no other «fe» but to convey the earth into their roots» and 
prderre the motiott of their Tap : and, when treating of til- 
lage and manures, afierts^ that all that is neceiTary to pro- 
mote vegetation^ is to pulverize the foil ; which is carry* 
ing this error* if it is an error, into its mod dangerous con- 
feqnences. Bat we may oUeive, that, when treating of 
the pafture of plants, he fays, that the particles of earth» 
which goto the food of.plants, are fmaller than many of 
the particles mixed with the cleareft water, probably as 
fmall as thofe npoci which the colour of bodies depends : 
that parddes mnch larger than diefe are exhaled with va- 
poor* and are divided by the aereal nkie^into (mailer ones, 
and fidl down in rain and dew to replentfh the vegetable 
pafture. And thus he makes the particles of earthy which are 
the food of plants, different from ordinary earth ; or rather 
turns it into a fabtile fluid, partaking of the virtues of the 
atmofphere* 

B underftand 



JO Of V E C E T A T I O N- Boolc I. 

underfland them, in the fame lenfe with 
thofe that ufe them. Affixing then to 
water, air, and earth, the fame meaning 
with thofe who aflcrt that they are the 
i of plants ; let us examine the dif- 
HBrent opinions mentioned, and conlider 
L'what is advanced in fupport of each of 
hem. 

Those who contend that earth is the 

food of plants, obferve, that all plants 

grow in the earth, and are nourillied by 

it ; and that even thofe plants which we 

Lfee growing in water, and feem to be 

Ijiourilhed by it, have their roots fixed itt 

Kthe earth. 

Those that contend for water, obferve, 
there are no plants that can live 
'Ithout water ; that there are many that 
b.'grow in it, and are nouriihed by it with' 
I out any earth ; and that there arc feme 
that fccm to have no need of the earth 
ujran wliich they ftand, but to fupport 
them, as is t}»e cafe with many of the 
fea-plants, which grow upon the hardcft 
rocks. 
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rocks. To thcfc obfervations, they add 
an experiment made by Helmont upon 
a willow, whioh increafed to a confider- 
ablc bignefs, fed by water only *. 

Those that contend for air, obferve, 
that fome plants, particularly the tree fe- 
dum, will live many years fuipended in 
the air, and put forth roots in moifl: wea- 
ther: and from this allege, that they 
would grow in this fituation, provided the 
air was at all times fufficiently moiil'f*. 
To this they add a variety of experi- 
mentSf tending to (how that the earth is 
rendered ftrtilc by the air. We (hall only 
mention a fadt which may have come xxn^ 
der the obfervation of all perfons. 'Tis a 
common cuftom, in many places, to ma- 
nage outfield-land in this manner. Three 

* The experiment made by Helmont was this. He 
planted a willowy of weight j H). in a pot filled with 
dry earthy and covered with a perforated tin-cover. This 
earth he watered with rain-water. In five years, the willow 
was increafed to 169 lb. 3 oz. and the earth had loft no* 
thing. 

t See Bradl^i tnatifi ofbufiaHJry tmd gardtningt W. i« 
/• 37- 

B 2 or 
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or four crops are taken off, and then the 
land is allowed to reft for fix or fevea 
years. The iirft crop is always the beft» 
and the laft crop the word ; a certain evi- 
dence that the land became more fertile 
by being allowed to reft : and from whence 
can it be fuppofed that it received its 
fertility, but from tlie air ? In this cafc*^ 
it is vain to mention pulverizing ; for the 
land, when leall pulverized, carries the 
beft crop ; and, when moft pulverized, 
carries the worft. 

Those that contend for oil, obferve, 
that in proportion to the oil contained 
in any foil, the foil is rich and fruitful j , 
in proportion to the oil contained in any 
manure, the foil upon which it is laid is 
enriched; and, in proportion to the oil, 
or fpirit, which any plant contains, it robs 
the foil, by which it is nouriflicd, of its. 
vegetable food. 

ThoSS tSiit contend for falls, obfervc, 
that fait itfelf is a manure ; and that every 
other manure contai;is fait, or has a 
power* 
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power to produce it,, by its fermentation 
with acid<. 

Thus^ we iee that there are obferva- 

tioas and experiments to fupport each of 

thcfe opinions 5 and, when we confidcr 

thefe obiervations, we cannot but allow 

that ibme of the things mentioned a&ual« 

I7 contain the vegetable food, and that 

the others are neceflary ingredients in it. 

When we confider that plants are actually 

nouriihed by earth; that they are alfb 

nouriihed by water; and that the earth 

is rendered fertile by the air; we cannot 

but allow, that all thefe, in fome fenfe, 

may be called the food of plants ; at leafl:^ 

that they contain this food. And when 

we confider, that earth is rendered fertile 

by being mixed with, oil and fait, and ren« 

dcred poor and barren, when thefe are 

cxtraded ; we muft alfo allow, that thefe 

things, in fome fenfe, may likewife be 

called the food of plants ; or, at leafl, are 

neceflary ingredients in it. But then we 

can, by no means, allow the inferences 

which thefe perfons make from their ob- 

fervations. 
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fcrvations. For they infer from them, 
that the particular things for which they 
contend, not only nourifh plants, but arc 
the only things that nourilh them, ex- 
clufive of all others. Thus, thofe that 
contend for earth, will not allow that 
cither water or air are any parts of the 
food of plants j but only neceffary agents 
in promoting vegetation, while the earth 
contained in them is the only nourifh- 
ment. And, in like manner, it is with 
thcfe that contend for the other particu- 
lars mentioned. It is in thus making in- 
ferences from their oblcrvations, which 
they will not bear, that the error of all of 
them lies. For while their obfervations 
do no more than (how, that the particu- 
lars, for which they contend, contain the 
food of plants, or arc necclTary ingre- 
dients in it ; they infift, that it alfo fol- 
lows frdm them, that thefc particulars 
are the only food of plants ; or arc the 
food of plants in a fcnfe peculiar tothem- 
fclves. This error, it may be obfcrvcd, 
is a moft dangerous one : for if, in prac- 
tice, wc confine our attention to one of 
thefe 



II 
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thefc as the vegetable food, without ha- 
ving a regard to any other, we will re- 
tard rather than promote vegetation; at 
leaft, vegetation will not be fo effedually 
promoted, as when our attention is ex- 
tended to all the things which expe- 
rience teaches us are proper for this pur- 
pofe. 

Having thus fhown, that neither 
earth, nor water, nor air, nor oil, nor fait, 
can properly be called the food of plants, 
though fome of them feem to contain 
this food, and the others to be neceiTary 
ingredients in it ; let us now inquire, if a 
compound of all thefe ingredients better 
deferves this name. And now let it be 
remembered, that when it was allowed 
that earth, and water, and air, contain 
vegetable food ; by them was meant the 
things to which thefe names are com- 
monly given, and not the fimple things 
to which thefe names are given by the 
chymifts. As they are all compound fub- 
ftances, we are naturally led to infer, that 
the vegetable food is itfelf a compound 

fubftance, 
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fabftance« or, if a fimple, is an ingre- 
dient in every one of the compound fab- 

ftances, found from experience to con- 
tain this vegetable food. Thofc things,' 
to which the names of earth, water, and 
air, arc commonly given, have been ex- 
amined by chymifls : it is found that all of 
them are compounded of the fame ingre- 
dients, and that their diiferent appearances 
arife from different proportions of thefe 
ingredients. In each of them is found 
a folid heavy body, which prevails moft 
in earth ; a denfe fluid, which prevails 
moft in water ; and a fubtile and elaitic 
fluid, which prevails moft in air : Or, in 
other words, earth is always mixed with 
a quantity of air and water ; air with a 
quantity of water and earth j and water 
wiih a .quantity of earth and air : and, 
befldcs thefe, there is found in every one 
of them, a quantity of oil and Alt. 

The vegetable food then muft cithef 
be one of thefe ingredients, or a com- 
pound of fome, or all of them. It is 
obvious, that there is not one of ihcm 
that 
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• 

that can be called the vegetable food, 
cxclufive of the others. For every one 
of them is not only neceflary to promote 
vegetation, but alfo contributes to the 
increaib of the plant. It is certain^ that 
none of them can be wanted. Let the 
oil be extracted from any foil, and expe- 
rience teaches us, that it becomes quite 
barren, and incapable of nourishing plants : 
let the fait be extracted, and the oil will 
neither diiTolve, nor mix with water : let 
the water be extradted, and plants can- 
not receiye any thing into their roots : let 
the air be extra&ed, and the motion of 
the juices is immediately flopped, and 
plants can receive no more food : let the 
earth be extraded, and plants cannot ex- 
tend themfelves, nor their parts have 
fufficient cohefion to form them into any 
ihape. As all thefe things, then, are ne- 
ceflary to promote vegetation, and plainly 
tend to the increafe of the plant ; it is 
natural to conclude, that they are all ne- 
ceflary ingredients in the vegetable food. 

But as this is a matter of importance, 

C it 
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it is necefTaty to examine it farther ; and 
to inquire, if there are any other ohferva- 
tions that tend to conhnn ilus opinion. 

Chymists affure us, that plants con- 
tain all the ingredients mentioned, and 
no other. Now, if a perfon divells him- 
feif of prejudice, and attachment to any 
particular opinion, it would naturally oc- 
cur, one would think, that the food of 
plants is compounded of the lame things, 
of which plants themfelves are com- 
pounded. For it is not pofiihle to con- 
ceive how any thing can be in the plant, 
unlefs fomething of the fame kind is in 
the compoiition of its food. 

Experience teaches us that vegeta- 
bles, when mixed with any foil, render 
it more fertile. It is natural to infer from 
this, that vegetables arc food to vege- 
tables, as animals arc food to animals. 
To render them proper food, it is indeed 
neceflary that they be difl'olved, their 
parts fcparatcd, and thereby fitted for en- 
tering the fmall pores of roots. But this 
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is eflfedlually done by corruption. If ve- 
getables then are proper food to vege- 
tables, it follows, that vegetables and 
their food are compounded of the fame 
things. 

All the things which experience 
teaches us enrich land, when examined, 
are found to contain in themfelves one or 
more of the ingredients mentioned, or to 
have a power of attracting them from the 
air. 

Animals, we find, are nouriflied by 
a variety of diflferent things ; fome by 
different kinds of other animals, and 
others by diflferent kinds of vegetables. 
Suppofe it is inquired, v^hat is the animal 
food ? It would appear abfurd at. firfl 
fight, fhould one perfon infift, that fieih 
is the animal food ; a fecond, in oppofi- 
tion to him, that it is fifh 5 a third, in 
oppofition to both, that it is milk ; and 
a fourtll, in oppoiition to all tliree, that 
it i^ vegetables. We know that all thefc 
are the animal food, but none of them 

C 2 exclufive 
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exclufive of the other's. When it is in- 

I quired, what is the vegetable food ? it is 
[equally abfurd for one to inliit that it is 
, earth ; another, in oppolition to him, 
that it is air ; and a third, in oppolition 
to both, that it is water. All thefe con- 
_ tain vegetable food ; but none of them ex- 
iclufive of the other two. All the things 
I which experience teaches us are the ani- 
Itnal food, have been examined ; and it is 
I found, that tliey arc ditferent compofi- 
tions of air, water, earth, oil, and fait; . 
and no perfon is in the lead doubt, that 
thefe things, modified in a certain manner, 
are the animal food, bo when the things 
which experience teaches us arc nourifti- 
mcnt to vegetables^ arc found to contain 
the fame ingredients, we have as little 
reafon to doubt that thefe fame ingre- 
dients, modified in a certain manner, are 
alfo the vegetable food. 

Nothing more, then, fccms necdTary 

1 determine that the food of plafts con- 

' flfts of air, water, earth, oil, and ialt. 

To thefe Dr Home adds fixed tire j but 

this 
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this is ccFtainly comprehended in oil. 
For oil is nothing but fixed fire^ or a 
compound of fixed fire and water. 

In a matter of this kind^ in which 
many learned men have been miftaken, 
it would be the height of felf-conceit to 
pretend to certainty. However, let it be 
obferved, that though this opinion may 
be erroneous, yet it is not fo dangerous, 
when reduced to pradice, as the other 
opinions are, which make only one of the 
ingredients of this compofition the vege- 
table food. If, in praftice, we fuppofe, 
that one of thefe only is the vegetable 
food, and in this are deceived, the confe* 
quence muft be fatal, as we proceed upon 
a wrong principle * : but if, in practice, 

we 

* Perfons in praAice may however (afely proceed apoB 
tlie foppofidon that oil and fait are the vegeuble food. For 
thefe things we (land in greater need of, and they are more 
in oor power, than the other ingredients. Earth and air are 
found almclt every where, and water is fapplied from the 
heavens. Nature has made a very proper diHribution of 
them. In ibme places indeed, and on fome occafions, we 
find them » finalkr quantities than are neceilary : but then 

we 
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we fuppofe that the vegetable food is 
compounded of all the ingredients men- 
tioned, and provide as many of them as 
we can; there can be no great miftake, 
though, among thefe, there may be fome 
things which cannot properly be called 
the vegetable food, provided that they are 
ufeful in promoting vegetation. Expe- 
rience, as I have already obfcrvcd, fliows 
us, that every one of thefe ingredients 
is of ufe, and afiifts in promoting vege- 
tation ; and therefore the providing as 
many of them as we can, muil always be 
an advantage. If this then is an error, 
we may prefume to fay^ it is not a dan- 
gerous one: If reduced to pradtice, it will 
not far miflead us; and therefore we may 

We may obTcrve, that thry sre'not nt oar eomiranJ ; and We 
can provide only a fniall fupply of ilicm. It is not (a with 
oil aiid fiilt : there U not an equal diltiibution of thcni: 
ID fome place* ihcy urc in great plenty ; in utlicrs »Te 
fiArcciy to be found. It may be obfcrvcd Itkewife, that 
we h-ive them at command ( and. with very little trouble, 
can carry, from ooc place lo anuihcr, m V^rgt a quantity ai 
U neceffar)'. Experience hia led the praftical Tai men into 
the opinion, that thefe things are tlic fwod of pliuic. For 
Ke End that they let the hi^hefl value upon fach. maDutxa 
u ccfltiin the grtatcR plcni/ of then. 

proceed 
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proceed upon it with the greater boldnefs. 



Perhaps it may be thought not im- 
proper, to take feme notice of what Mr 
TuU has faidy in fupport of his opinion ; 
as he feems fo poiitive, and Co fully con- 
vincedy that he has confuted others. This 
is the more neceffary^ as his arguments 
are ufed by the authors of the Complete 
body of bujbandryy and by Du Hamel, in 
his treatife de la culture des terres. 

The arguments ufed by Mr TuU artf 
as follow: when confidcred, they will 
not appear fo conclufive as he imagined 
dicy were. 



** That which nouriflies and aug- 
ments a plants is the true food of it. 



4t 



it 



No perfon doubts of this : and Mr 
TuU imagined the confequence fo ob- 
vious, that he has not taken the trou- 
ble to infer it ; and yet in this lies 
the miftake. It is not earth alone that 

cither nouriflies or augments a plant. 

Chymifts 
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Chymifts aflUrc ':s, that mere earth is but 
a fmall part of any plant. 

" Every plant is earth, and the 
" growth and the true increafe of a plant 
" is the addition of more earth." 

This is denied. Every plant is more 
than earth, and more than earth is necef- 
fary to the growth of it. 

** Suppose water, air, and heat, could 
" be taken away, would it not remain to 
" be a plant, though a dead one i" 

It would not. Such a queftion, with 
refpedt to an animal, would appear ab- 
furd at firil: fight. A dead animal is an 
animal, the motion of whofe juices is 
flopped. But deprive it of water, air, 
and Bre, and it is no m'-re an animal* 
than a piece of clay of the fame fliapc is 
an animal. In like manner, deprive a 
plant of every thing but earth, and it is 
no more a plant ; it wants thofe things 
which 
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which diftrngiiifh a plant from another 
piece of matter^ 



€€ 
€€ 



But fuppofe. the earth of it taken 
away, what would then become of the 
plant? 



It would be no more a plants but there 
would remain water, air, oil, and fait. 

•• Too much nitre (or other falts) cor-- 
'* rodes a plant ; too much water drowns 
'^ it ; too much air dries the roots of it ; 
<* too much heat or fire burns it > but too 
'' much earth a plant never can have, un« 
^ leis it be therein wholly buried/' 



In a difpute about the animal food, 
it would be abfurd to argue in this man- 
ner^ Too much ialt exhaufts the juices 
of an animal; too much water drowns it; 
too much (too denfe) air ftops the mo- 
tion of its blood ; too much heat burns 
it ; too much oil turns it fick : therefore 
none of thefe . things are the food of the 
animals It is is equally abfurd, to argue 

D ii^ 
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in thir manner with refpeft to a plant. 
Still it may be urged, " a plant never can 
f have too much earth." The reafon 
is obvious : A plant cannot receive earth, 
without the afliftance of fluids ; but it 
can receive fluids without earth : fluids 
therefore, or any thing eafily diflblved in 
them, may deftroy it; but earth cannot. 

" Common earth, with the proper 
•* ihare of the other elements, will nou- 
** rifh any plant," 

The earth which Mr Tull ufed in 
his experiments, waB not feparated from 
its falts and oils. This cannot be done 
entirely; but when done as much as 
poflible, the earth is found very barren, 
and not able to nouri^ many kinds of 
plants. Chymiils iind that the foil which 
produces the beil crops, and is reckoned 
the richefl, contains the greatcd propor- 
tion of oils and faltt . 



The authors of the Complete botfy t^ 

hujbandry have done no more than ca- 

largc 
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large upon Mr Tuir^ arguments ; unlefs 
this be thought an argument : ** We 
find that all vegetables are finally re- 
duced to earth by corruption; and to 
what ihould a thing be reduced by 
this, but to that fubftance of which 
it origindly confifted V' 

Dust thou arU ^nul to the du/l thou 
Jhak return^ may be addftfied either to 
animals w vegetables. But ftill it is ab- 
furd to fay, that animals feed upon earth, 
and confift of earth. The queftion is not, 
Whedier plants and animals are formed 
of matter^ ^^ are nouriihed by matter ? 
It is. Of what kind of matter are they 
ibrmedj and by what are they nourifhed ? 
whether earth only, or earth mixed with 
other ^ings ? It is no evidence, that it 
is earth only of which they are formed, 
and by which they are nourifhed, be- 
caufe corruption reduces them to earth. 
For it is certain that their falts and oils 
become Volatile, and fly off into the air, 
and their other juices are exhaled by the 
heat of the fuo» 

D a Oils. 
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Oils and falts have been mentioned as 
parts of the vegetable food. The authors 
of the above-mentioned Body of husband- 
ry, take notice of fome faifVs, which, in 
their opinion, overturn this fyftem en- 
tirely. It is proper, before we leave this 
fubje€t, to confider thefe fadts. They 
arc mentioned by thera in thefe words. 
♦' We have ihown, in our fecond book, 
*' what are the fcveral fubftances ufed as 
** manures ; and, from many of thefe, 
«* one would be led to fuppofe, that the 
** fap, which is fo evidently increafcd 
" and enriched by them, confifted of falts 
'* and oils, and other things, fuch as 
<* chymiftry is able to extraft from thefe 
" feveral ingredients. But then the effects 
" of many of the more fimple kinds 
«* of tliefe manures, which are often 
•* equal to the moft fcemingly power- 
*' ful, Ihow that this is not the cafe : and 
" we are the more confirmed in this, 
*• when we confider that bare fands will 
*• ftipport many plants, and that many 
** others may be raifcd in pure water ; 
<* and that, in either cafe, they have the 
" fame 
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^< fame qualities and virtues with thofe 
^* q£ the fame kind, raifed in earth drefl^ 
^* ed with the richefl: manures/' 



The defign of this long paragraph is td 
ihow, that fait and oil are no parts of the 
food of plants. As a proof of this thefe 
fa£ts are produced. The effefts of fbmc 
manures which contain neither fait nor 
oil, are often equal to thofe other ma- 
nures that contain thefe : vegetables grow 
in fand, and are nouriihed by water. It 
has already been fhown, that the nourifh- 
ing of plants by water, is an evidence 
that iklt and oil are parts of their food. 
Their growing in fand is alfo an evidence 
of this. For in this fand are found thefe 
fame ingredients. The operation of the 
manui^s that contain neither fait nor oilj^ 
is therefore the only thing to be conii- 
dered. It is acknowledged, that lime,, 
and fome other manures of the fame kind, 
promote vegetation very powerfully in 
fome foils : and it is acknowledged like«- 
wife, that they contain in themfelves nei- 
ther oils nor falts. But, when the na- 
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ture and operation of manures is treated 
of, it will be ftiown, that thefe manures 
promote vegetation, not only by enlarging 
the pafture of plants, but alfo by forrei- 
ing I'alts ; attrading and di/Tolving oilsj 
and, therefore, that their influence in 
promoting vegetation, is no evidence that 
falts and oils are no parts of the vegetable 
■food. 

Having thus fettled this important 
point, and fliewn what is the food of 
plants, it will not be improper that wc 
inquire likewife, whether or not all plants 
have the fame food ? In this inquiry, two 
quefUons are to be refolved. 

I. Whether the fame individual 

thing, ftmple or compound, that nou- 
rilhes one plant, will nourilh every plant f 

H. Whether nature has given plants 
the faculty to chufc what food is proper, 
and to rejeift what is improper ? 

These queflions have been generally 
blended 
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Uendcd together by writers on this iitb- 
jeA. But they arc to be confidered asi 
quite, iepaiate and independent. 

With rcfped to the firft of thefe quc- 
Itionii» there arc three opinions. 

IJ 

SoMX affirm, that every particular kindl 1 
of plant has its o%vn peculiar food^ anji 
tltat this food is different from th& food' 
of crcty other kind. 

Othsm Affirm, that att pknts are" 
noun&ed by the fame food \ and that tlie* 
food that aouriihcs one plant, will> afi* \ 
to the kind of it, nourifh any plants'' 

A THIRD fort affirm, that plants trn^ ^ 
be compared to animals. Some kinds oP 
animals, it is certain, fuch as borfes," 
covrsy and (hcep, are nourilhed by the' 
£uDe food : other kinds, fuch as dogs and' 
iiOtcfi, are fo different in their natures' 
from thefe, tbat they require different 
food. So it is, fay they, with plants. 
^omc kinds of them, fuch as wheat and 
barley. 
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barley, are noiirifhed by the fame food ; 
but other kinds, fuch as ru(hes and fea- 
weed, are fo different in their natures 
from thefe, as to require different food. 

The firft opinion feems very impro- 
bable. The argument advanced in fup- 
port of it, is far from being concluGve. 
In the words of Dr Woodward, " It is 
" not poflible to imagine, how one uni- 
** form homogeneous matter, having its 
" principles or original parts, all of the 
*' fame fubftance, conftitution, magni- 
** tudc, figure, and gravity, ihould ever 
" conftitute bodies fo cgregioufly unlike, 
" in all thole refpei^s, as vegetables of 
'• different kinds are ; nay, even as the 
« different parts of the fame vege- 

" tables." " That there Ihould be 

** that vafl ditference in them, in their 
" feverai conftitutions, makes, proper- 
" ties, and effedts, and yet all arife from 
" the fame fort of matter, would be very 
" ftrangc." 



In anfwer to this, it may be faid, that 
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It is as difficult to imagine, how a fmall 
(pot of earth ihould contain fb many 
thouiands of different juices, as is necef- 
fary upon this fuppoiition ; all the diffe* 
rent juices neceffary for the different 
pknts, and all the different juices necef- 
fary for the different parts of the fame 
plant. This however muft be true, if 
the food of one plant is different from 
the food of every other plant. For a 
quantity of earth may be produced, 
which will bring any terreftrial plant 
to perfe<^ion; and therefore muft con- 
tain the juices of all of them, and of 
all their parts. 

But it is ftill more difficult to imagine, 
how the root fhould convey to the plant 
fuch a variety of different juices. There is 
fcarcely a kind of tree, but may be ingraff- 
ed into any other kind. So that the roots 
of the ftock convey to the tree all the 
different juices, which the different graffs 
require. Mr TuU affures us, that the fap 
of the birch will nouriffi every kind of 
vegetable capable of being nouriihed by 

E water; 
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water ; fo that the roots of this tree muft 

take in nil the different juices that the dif- 
ferent aquatics require. Befides, it is cer- 
i.iin, that iill the different taftes and fmclls 
which we find in plants, are formed in 
the plants thcmfelves : for chymifts, af- 
ter the ftrifteft fcrutiny, can find but 
few of them in the earth. An experi- 
ment made by Du Hamel, puts this mat* 
ttr beyond all difputo. He ingraffed a 
young lemon, of the fixe of a pea, upon 
the branch of an orangc-trce. It grew 
there, ripened, and had all the qualities 
of the lemon, without partaking of any 
of the qualities of the orange. Jt is evi- 
dent in this inftancc, that the ftalk of 
the lemon changed the colour, tarte, and 
fmcll of the juices of the orange-tre«. 
And, from this experiuxrnt, we have rea- 
fon to conclude, that all the different fi- 
gures, colours, taftes, and fmclls, which 
we find m the different plants, are form- 
ed iji the plants thcmfelves. 



Dr Home, to prove that the food of 

Tcgetablcs is not all of the fame kind, 

mTcs 
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u/es the following argument* ** We 
'^ know that ibme trees contain the acid 
** of vitriol ; for, with their charcoal^ 
** we can make a fulphur. We know 
^^ likewife^ that fome plants contain a 
<^ nitrous falt» while others one like fca^ 
** fait */' If this proves, that the food 
of plants is not dl of the fame kind, it 
muft prove alfo, that all the different 
kinds of falts» acids, &c. are neceifary 
in the compolitjpn of this food. For, if 
the finding different falts in different 
plants^ is an evidence, that thefe plants 
have difSerent food ; it mud be allowed, 
that the fame kind of falts found in the 
plants^ exifb alfo in their food ; that the 
plants chat contain a nitrous fait have a ni- 
trous fait in their food^ and the plants that 
contain fea-falt have (ea-falt in their food. 
But is it not more natural to fuppofe, that 
the different falts found in the different 
plants, are formed by the plants them- 
felves ? May not we fuppofe, that plants 
have a power to unite the original fait of 
the vegetable food with fome of its other 
ingredients, in fo clofe a manner, as not to 
• P- 106. E 2 be 
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be feparated by any chymical operation, 
and thereby form other falts ? The Doc- 
tor himfelf infers fomething like this 
from Homberg's experiment. " This cx- 
•* periment," fays he, *' fliows, that the 
" veflels of plants have a power of chan- 
*' ging the falts taken in from the earth, 
" into their own particular natural one, , 
•* probably by combining them with dif- 
" ferent proportions of water, oil, earth, 
" air, and the particles of iight which ifluc 
** from the fun *." If plants have this 
power, one kind of Hilt being found in one, 
and another kind in another, is no evi- 
dence that the food of plants is different. 

* Homberg filled two pots with earth, mixed with a 
quantity of laltpetre; and two othctt willi eirtb, oat of 
which he had walhed all iu falta. In o&e of (he poia 
with the failed eanh, and in one of tbofe with the waihed 
ranh, he planted fennel : in the other two he planted 
crefles. The plants in the poti with the failed earth grew 
larger (ban thofe in the oiheri. He diAillcd all of ihcm, 
and found, that the diffetenc food had not altered their na- 
tares. The crelTci, though dtftrcnti) fid, were com- 
pounded of the fame ingredienn. So were the planti of 
fennel. None of the planti of cttllea gave an acid Ut, 
though one of the plants had ihii fait in ita food. Boib 
the plants of fennel gave ta acid fall, though one of then 
kad nont In it* food. 
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Ws obfervedy that as there are fome 
who affirm that every kind of plant has 
its own peculiar food ; fo there are others 
who are of opinion^ that all plants have 
the (ame food ; that the food which nou-» 
riihes one plant, will, as to the kind of 
it, nourifh any plant. This opinion is 
directly oppofite to the former, and no^ 
thing leis improbable; notwithftanding 
all that Mr TuU, and others fince, have 
(aid in fupport of it. This opinion is 
embraced by all thofe who aifert that the 
food of plants is a iimple. For if either 
earth» or air, or water, is the food of 
plants, it follows, that all plants have 
the fame food. But if the food of plants 
is compounded of feveral ingredients, 
then it is probable that the different 
plants require different proportions of 
thefe ingredients. Though plants have 
all the ingredients mentioned in their 
eompofitioh, yet they have them in very 
different proportions. It is obvious to 
a common obferver, that fome plants con- 
tain a greater proportion of oil in their 
compofition, and others a greater propor- 
tion 
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tion of fait : ind therefore, though plants 
require all the ingredients mentioned in 
the compofition of their food ; yet may 
not require them exaftly in the fame pro- 
portions. It is natural to think, that the 
plant which has a greater proportion of 
oil in its compotitton, requires a greater 
proportion of oil alio in its food ; and 
tiiat the plant which has a greater pro- 
portion of fait in its compofition, requires 
a greater proportion of fait alfo in its 
food ; and that, if too great a proportion 
of oil is applied to the plant that requires 
fait, or too great a proportion of fait to 
the plant that requires oil ; thefe things, 
thus mifapplied, will prove poilbn inltcad 
of food. 

Bdt, for the illuftration of this mat- 
ter, let us have recourfe to fadts. 



' It is certain, that fome plants require 
fttch a quantity of water in their food, as 
will effe^lually deflroy fome others. Mr 
Tull allows, that the quantity of water 
noccflary - 
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neccffiuy for the oouriflimcnt of ru(hcs» 
will deftroy thyme. 

SoMB plants require fuch a quantity of 
ialt in their food» as will effedtually de* 
ftroy ibme others. The fait water necef- 
iaiy to all (ea-*plant8, will deftroy a plant 
of mint, if only a few of its roots are put 
into it I applying frefh water to the roots 
of iea-plants, as eflfedually deftroys them. 

Besides thefe two opinions, we men- 
dcMied a third. There are fome who af- 
firm, that plants may be compared to ani«> 
mail j that ibme of them have a great re« 
femblance to others, and are fed by the 
ingredients of which the vegetable food 
is compounded, nearly in the fame pro* 
portions ; but that (bme other plants are 
fo different from thefe, that they require 
the ingredients of this food in very dif- 
ferent proportions. The other two opi- 
nions are the extremes ; and, from what 
has been faid, feem improbable : this opi- 
nbn IS the middle betwixt them, and 
feems neareft the truth. It is natural in 

itfelf; 
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itfelf J and is confirmed by the following 
fafts. 



The fame foil, prepared in the fame 
manner, nourifties equally well a great 
variety of different plants. The fame field 
will produce equally well a good crop of 
wheat, or a good crop of barley. This 
feems to Ihow, that thefe plants are nou- 
rilhed by the ingredients of the vegetable 
food, nearly in the fame proportions. 

DiFFERKNT plants are adapted to dif- 
ferent foiU. The weeds that prevail in 
one field, are not to be feen in another. 
Allow two fields to lie unploughed ; the 
one lately manured, and rich, the other ex- 
haufted by crops, and poorj though con- 
tiguous to each other, they will produce 
very different plants. One kind of aqua- 
tics are nouriihed by frefh water, and ano- 
ther kind by fait. Thefe things fcem to 
{how, that fome plants arc fo different 
from others, as to require the ingredients 
of the vegetable food in very different pro- 
portions. 

The i 
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The other queftion propofed^ is. Whe- 
ther or not nature has given plants the 
faculty to chufe what food is proper, and 
rejed what is improper ? 

Some perfons have alTerted that plants 
have this faculty. Dr Woodward fays, 
*' That each fort of grain takes forth that 
<« peculiar matter that is proper for its 
*' own nourishment. Firft, the wheat 
draws off the particles that fuit the bo- 
dy of that plant, the refi lying all quiet 
and unSJiurbed the while ,' &c. Mr 
Bradley lays, " From this way of rea- 
/bningi I fuppofe, fome of the moil in** 
gemous huibandmen have contrived 
^« to fliift their crops, from year to year, 
to eafe the ground*, but I find few of 
them to carry their judgment fo far, 
'^ as to follow one crop with another of 
** fo different a kind, as to draw quite 
•* Afferent juices than the frjl, or to fol- 
^' low the iecond with a third differing 
^« from both." 

In the pradice of hufbandry, a fuccef- 

F fion 



fC 



€€ 

€4 



€€ 



42 Of Vegetatioh. BookL 

ilon of different kinds of grain has been 
found preferable to the fowing of one 
kind conftantly on the fame field. From 
this feme perfons have been led into the 
opinion, that plants have the faculty 
to chufe what food is proper, and to re- 
je6t what is improper. The advantages 
arifing from a change of fpecies in agri- 
culture, can be accounted for upon other 
principles ; and there are many undoubt- 
ed fads to (how that this principle is 
felfe. 

Some land has carried crops of the fame 
kind of grain for numbers of years. Some- 
times it has been tried with other grain, 
and the crop no better, fometimes not fo 
good. 

Every fpecies of vegetables robs an- 
other of its food. Weeds growing a- 
ihong corn, lefTen the crop according to 
their kinds and number. Mr Bradley 
fays, that thyme, and other aromatics, if 
planted near an apricot-tree, will deftroy 
it. 

But 
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But what puts this matter beyond all 
difputei is this. Plants will receive their 
poifon as well as their food. According 
to Dr Home's experiments, plants of bar- 
ley were poifoned by flowers of brim- 
ftone, and alfo by fait of fteel ; and, ac- 
cording to Mr Toll's, a plant of mint was 
poifoned by fait water. It is remarkable, 
that the greateft number of the roots of 
the mint were in frefli water, and fo few 
of them put into the fait water, that, if 
they had been cut off, the plant would 
have fuftained very little harm. As the 
putting tUef^ f<5W roots into th? fait war 
ter deAroyed the plant, and as its leaves^ 
when dead, tafted fait ; it is paft all doubjt 
that the plant died, not becaufe its roots 
were deftroyed, but becaufe it had ac- 
tually imbibed its poifou, 

I T feems probable then^ from the 
whole of thefe obfervations, that the food 
of pl^ts* is compounded of air, water, 
earth, oil, aod fait ; that different plants^ 
according to their different natures, require 
thefe ingredients in different proportions; 

F Z Vvd 
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and that plants have not the faculty to 
chufe fuch things as are proper for their 
nourifliment, and to rejedt others, but 
imbibe every kind of juice that touches 
their roots. 

CHAP. IV. 

Of the methods oftncreafing the food of plants^ 

IT is probable, that a quantity of ani- 
mal and vegetable food was formed 
at the firft creation ; and that the fame 
quantity has continued ever fince in vari* 
ous forms and appearances. It is uncer- 
tain, whether this food was originally in 
the air or in the earth. If in the air, a 
part of it would foon be communicated to 
the earth ; and if in the earth, a part of 
it would foon be applied to the nouriflj- 
ment of vegetables, and by them com- 
municated to the air. It does not ap- 
pear that this quantity can either be in- 
creafed or diminiihed *. It obferves a 
conllant 



' It miy be alleged, ihat the coniraiy of tbii >pp«ui inw 
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conflant rotation, and is conveyed regu- 
larly from the earth to the air, and from 
the air to the earth. A confiderable 
quantity of it is conilantly carried from 

the 

from experience ; that barren lands are every day enriched* 
and rendered more fertile ; and that this is done without 
Tendering other lands lefs fertile. This is not to be denied ; 
and yet it does not follow that the quantity of vegetable food 
is adually increafed. Lands are reckoned barren, not be- 
caafe they do not contain vegetable food ; but becaufe they 
are in fuch a fitoation, as not to be capable of producing 
crops of com. Now» this barrenneis may arife from their 
being full of ufelefs plants, which appropriate all the ve- 
getable food in the land to themfelves ; from too much wa* 
ter» widch chills com, and prevents it from being brought 
to perftdion ; or from the want of a proper coherence in 
the (bin, and its being apt to fwell too much with water. 
Of the firft fort is land, which is full of ufelefs ihrubs, 
foch at whins, broom, or bramble : of the fecond fort is 
marfhy land ; and of the third is mofs. The way of im- 
proving thefo, the firft two at lead, is obvious ; and yet the 
quantity of vegetable food is not increafed ; it is only mere 
properly applied to the nouriihment of the plants we defire 
to cultivate. 

It may be further alleged, in oppofition to what has 
been aflerted, that manures are taken from the bowels of 
the earth, which, when laid upon land, render it more fer- 
tile. But thefe manures do not promote vegetation by 
increafing the vegetable food ; but by altering the form 
ff that food which the foil already contains, and fitting it 

fot 
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lib^ earth to the Tea by rivers i and thU is 
r^ored to the earth by iiiji and fea-weed, 
or conveyed to the air by exhalations. 

-, But though we cannot increafe the ve- 
getable food in the general ; yet, by pro- 
per 

for the nouriflunent of planii ; and by enabling the foil to 
attract ii in greater plenty from ihe air. This power com- 
municated to the foil, of aitrafUng the vegetable food in 
greater plenty from the air, makes the original tjuaniity go 
a greater length in the nouriflimcnt of plants, by con- 
fining a greater proportion of it to the earth, or, which 
U the fupc thing, by making it return more quickly from 
die air. For. by incteafing this atuaflive power in the 
earth, the I'cgetablc food, which would continue hovering 
in (he njr, till the quantity was confidenibly increafed, ii 
brought down to the earth : a^d thereby the quantity In the 
air rendered fmalkr, and its return to the earth quicker, 
than oihciwire it would be. This may jHiflibly be one 
icjifon why a country becomes more healthful, when iha 
lynds uc improved, than when allowed to lie unculti- 
vated. 



BistoES, it is uncertain what the manure* taken from ih« 
bowels of the ntrth arc compounded of. That earth is of- 
ten turned into metaU, at leall into ftone, i> almoi) cer- 
tain. No pctfoD that has attentively viewed rockt, will 
doubt of thii. In them are found pebbles, IhcJU. and 
bonej ( an evidence that they hove been fome time or other 
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per management, we may incrtdfe the 
quantity xiptin any pattictikf i^ot. There 
arc two different ways by which the 
food of plants may he increafeld. 

It may be increifed by managfftg the 
foil in fuch a mariner, as to eriahle it to 
attri^ this food in greater plenty fltJmi the 
air. 

If may be increased Rkewifc hjttitx^ 
fog v^iiUti the foil ftich bodies as cbrttaift 
thofc ingredients of which the vegetaMe 
fobd is cdmpounided. 

From what wa^ faid iri the kft chap- 
ter, it feems very probable, that the air 
contains vegetable foodi and thkt, as 
fome perfons affert, it is from the aif that 
the earth, in a great meafure, receives its 

fione^ §c^ ftone ihay be tarntd into kinds of earth, fach ai 
clay or marles. This makes it poiTible that liine>ftone» 
marles, and the other manui^s 6f that kind, may have had 
(bibe animal or yegetEdStelbbibtfces iA their original com- 
poiitioii ; and therefore, though they add vegetable food 
to the land on which they are laid, yet there is no increafo 
of the original quantity. 

fruitfulutfe, 
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fniitftilnefs, it is neccflary to infift upon 
this more fully in this chapter. 

It has been already obferved, that both 
plants and animals are compounded of 
the fame ingredients, of which the vege- 
table food is compounded. When any of 
thefe die, all their parts, the earthy ones 
excepted, fly off into the air. When we 
approach a body that is putrefying, we 
arc made fenfible by the fmell, that fomc 
kind of matter is flying off from it in- 
to the air : and we find that both plants 
and animals, when putrefied, are wafted, 
a little earth only remaining. This earth 
is of the abforbent kind, and retains fome 
falts and oils ; but a very fmall quantity 
in proportion to what was originally in 
the plant or animal. 

Rain, it is obferved, promotes vege- 
tation much better than any other kind of 
water'ng ; and fnow is found to be a ma- 
mirc. Both rain-water and fnow, when 
examined, are found to contain oils and 
falts. 

Soot 
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Soot is found to be a very rich manure ; 
and contains oil, and fait, and earth. 
Soot is nothing but fmoke coUedled, 
Smoke in great quantities afcends into the 
air, and carries along with it the ingre- 
dients of which it is compounded. 

Some land haS been in grafs for hun- 
dreds of years, and the grafs continues to 
be very rich : and fome land has been ma- 
ny y^ars in tillage, perhaps fome hundreds 
likewife ; and, during that period, at leaft 
for the laft fixty or feventy years, has not 
received any manure, and yet continues 
to cany good crops. That the crops car- 
ried off vegetable food, is certain; and 
from whence can it be fuppofed that the 
land received a fupply, but from the 
air*? 

These 

* It may he alleged^ diat if eke grftfk, upon tJie bad 
aieiidoiiedy was pafturcd, and aoc cut for hxy, a ^trf (maXi 
^piandty of vegetable feod woald be cuned «C Bvt tiil 
it JBoll he alkmrcdp tlut tba ^nasidty would be <MTMti <M 
annuaUy. And -whoL cack art factc:!^, dtit «itia.Ut/ caj^* 
not be A) taaaH as pcribss geiierajf tsubj^nt . i'js it it orr- 
taiBy that what tb^ k»c an ttui^ KSii« jbv |«'j^.<i^«b v^. 
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These things added to what was for- 
merly obferved, that land, by being al- 
lowed to reft for feme years, becomes more 
fertile, make it plain that the air is full 
i/r'J. (5^'^of vegetable food, v- It is from the air that 
^'**^ */ the earth is fupplied. For this vegetable 
^^^ ^food is fucked in by the earth, as it 
a^^f' touches its furface ; and it is carried down 
.. by the dew.^the rain, and the fnow : and 
' " . thus the earth, by this conftant fupply of 
, • **** vegetable food, * which it receives from the 

what ihejf can7 oh' In fldh, and convey to the air by per- 
'Ipiraticm. Rut rappofing the quantity carried off annnaUy 
(o be but Imall, yet, in a couric of fome hiindrcds of 
years, the land would be quite ejihautled, unlcTa It had a 
conHani Tupply: and, to account for this fupp]y upon Mr 
Tull'i principles, we muH have recourfe to the particles of 
canh carried about by the windf , and falling down in dew* 

rain, and fnow. Ai to the field in tillage, it is ccr- 

■•lain that the crops carried ofT the vcgeubic food : but ic 
lay be alleged, thai the Sand wai palvcHzed, and by every 
toughing a new additional pallurc provided. This indeed 
I true, bot ue cannot allow thai the vegetable food was 
tbeteby fupplied. For what reafon can be given that aconti* 
gaoua field, as often ploughed, and equally welt pulvericedr 
did not cam* fnch good ciopg, though romeiijnet aflifled 
by manure. 

* It i« it) thii power of actnfUng ttic vcgcuble foo4 
fi«m 
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air, is enabled to nourifh a conftant fuc- 
ceffion of plants. 

The earth by culture may be enabled 
to receive this food in greater plenty. If 

land 

inm the luv diit Ac difference betwixt poor and rich foils 
dkfijr oonfiii. For if ail foili had an equal power of at- 
vkatettr diey may have been formerly, they would 
be aU of one iund ; ac leaft all thofe managed in the 
mcr. If all of them annually receive an equal 
^aamity of vegetable food, and the foils, originally rich, 
kavc carried greater oropi than the foils originally poor, 
it b oercaia* that, in a courie of years, there would be no 
dtleicBoe betwixt them ; the rich foils would be reduced 
to thr laaae fitaatioii with the poor foils. To illuftrate 
tUiy two gentlemen^ A and B, have each an annuity 
if L* KHQO. Befidet this, A has a ftock of £. 9000, and 
BaAockof Z. jooo. Each, after adding his annual in- 
to Ut ftockv fpends the half every year. Thus, the 
of A, which u L. 1000, added to his ftock, which 
it JL900O9 aukes L. 10,000; the half is L, 5000, which 
he iptmit thr Mt year. He has now only a ftock of L. 5000^ 
to which add hu annoal income, L. 1000, makes L. 6000 ; 
dbe half ii L. 300O9 which he fpends the fecond year. The 
in mar of B» which b L. 1000, added to hit ftock, which 
if L 3000* makes £• 4000 ; the half b L. 2000, which he 
iptmit the firil year. Hb ftock b ndw L. 2000, to which 
add Ua aanoal income £. 1000, makes L. 3000 ; the 
Uf ia L. 15009 which he fpends the iecond year. But 
thoMJh A Ipeiida more than twice as much as B the iirft 

G 2 vcar. 
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land is frequently flirred and turned over, 
the vegetable food in the air will have ■ 
eafier accefs, and will be attraftcd by the 
earth in greater plenty. When land is 
allowed to lie long without being ftirrcd * 
and turned over, plants grow upon it j 

year, and cxaflly twice as much the fccond ; yet, on ihe 
tenth year, he does not fpend L. 4 more, and on (he twentieth ' 
not 6 d. As L. 4. ii only the 150th part of L. loco, and 
6 J. only the ^,QoaiX\ p»rt ; it cannot be faid, with refpeA 
to the common aifaiK ot Lfc, th^t thcic is any dlficrence in 
what the two gentlemen fpend on (he iwcniieih year, or 
even en the tenth. Thus then It is nidcnt. ihat upon thtr 
fuppofttion, that rich and poor Toils have an equal power ofi 
aittadisg the vegetable food from the air, they would bo-* 
Tcdaced in a few years to the fame Ctuation. For, like A 
and B, their annual income is the fame; like ihem thrf 1 
fpend annually, by the crops they carry, a certain proper-'' 
tion of their Hock ; we have called it a half, but the con- f 
fequcncc mufi b« the fame if it is a third or fourth ; and 
therefore, Lke them, after a courfc of years, will fpend 
equally, or carry equal crops. But every perfon koows, 
that it is not fo, iliat there continues a real dificrencc be^ 
twixi foils under the fame management ; fomc cany richer! 
crops tlian others, have done fo for many years pall, aaA 
no perfon doubtf, if continued under the fame 
ncm, will do fo for ever. Now, In what can this dtlfcrcnea 

I be fuppolcd to confilt, but in diffueitt powers of altne>^ 
tii To conGnn this, it ti obferved, that the atnli 

I aich foil* is more abforbent than the einh of Ibilt that 
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thefe carry off part of the food, and, by- 
covering the furface, prevent, in Tome 
meafure, the earth from attracting it from 
the air. But v^rhen land is frequently ftir- 
rcd and turned over, the plants that grow 
upon it, being torn up and covered, are 
thereby obliged to reftore the food they 
have taken, and the furface being always 
kept open, the vegetable food in the air 
finds eafy accefs. Betides, the furface be- 
ing kept rough and uneven, a greater 
quantity of the foil is thereby expoied to 
the influence of the air ; and fome parts 
being raifed above others, are fitted for 
intercepting the vegetable food, as it is 
driven along by the winds. To this it 
may be added, that earth, according to 
the quantity of vegetable food which it 
has abforbed, lofes its power of attraction ; 
and therefore, every time that the furface 
is changed, earth, with a flronger power 
of attraction, is prefented to the air, and 
thereby a greater quantity of vegetable 
food received, than if the fanae furface 
bad remained. 

Land 
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Land is enabled to receive this food 
from the air in greater plenty, not only by 
ilirring and turrring it over, but alfo by 
mixing with it fuch bodies as have a 
power of attraiSing this food. There 
are a variety of bodies found from expe- 
rience to have this power. Among others 
are lime, chalk, and marles. Thele, 
though they do not contain any vegetable 
food in themfelves, yet communicate this 
food to land by the power which they 
have of attrading it from the air. 

That earth is enabled to receive the 
vegetable food from the atr in greater 
plenty, by both thefe methods, both by 
frequently ftirring and turning it over, 
and alfo by mixing with it certain ma- 
nures, is confirmed by obfcrvation and ex- 
perience. Fallowing land is a cuftom that 
now prevails in many places ; and even 
that kind of land that is moft free and o- 
pen in its nature, is found to be rendered 
more fertile by it. 

It is Ukewife a cuftom in many places 
t« I 
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to 'ufe lime for a manure^ Mid it is found 
that the land is enriched by it. As it 
contains no vegetable food in itfelf, at leaft 
no falts and oils, which are the ingredi- 
ents principally wanted; it is obvious, 
that it muft increafe this food, by com- 
municating to the earth a ftronger power 

of attraction. 

» 

It was likewife obferved, that the ve- 
getable food is increafed by mixing with 
the earth fuch bodies as contain the things 
of which this food is compounded. There 
are a variety of bodies that contain thefe 
things. Among others all kinds of dung» 
vegetables, and animals. Thefe things 
being mixed with the earth, and confu- 
med, all their Juices are abforbed by it, fti- 
ftead of flying oflF into the air. This the 
experience of all times and all places con- 
firms. Thefe bodies arc univerfally ufed 
as manures, and all kinds of ibil are ren- 
dered more fertile by them. 

We before obferved, that the vegetable 
food obferves a conftant rotation, and is 

rejukarVy 
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gularly conveyed from the air to the [ 
"■earth, and from the earth to the air. This 
is the method appointed by the Author of i 
nature, for the'prefervatioii of vegetable i 
life, and for providing a conftant fupply ' 
of vegetable food, to nourilh the plants i 
that are continually growing upon the 
earth. This method is neceflary to make 
a juft: diftribution of this food over all 
parts of the earth. For if the vegetable 
food, contained in plants and animals, was 
not conveyed to the air, before it returned 
to the earth, it is obvious, that fome parts 
of the earth would foon be ovcrftockei 
with it, and others entirely deprived of it. 
This method fcems likewife neceiVary to 
refine this food from the difagrccable 
fmell and tafte which it receives from 
putrefadtion. 

The communicating vegetable food to 
the earth, by mixing with it fuch bodies 
as contain this food, is different from the 
general method ertablifticd by nature ; 
and therefore it is not to be expcc^d, that 
the food communicated in tliis way can be 
fo 
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fo pef fedty and fo fit for nourifliing plants^ 
as when firft conveyed to the air, and 
there refined, before it returns to the 
earth. We know from experience, that 
it is not fo perfedt^ and that fome vege-^ 
tables, when noiirifhed by it, have a Uttle 
of the difagreeable fmell and tafte of pu- 
trefaction. It is on this account chiefly 
that dung is banilhed from the gardens of 
fuch as are of delicate and refined palates. 
But, for the fame reafon, to banifh dung 
alfo from our fields would be a real difad- 
vantage. Although it may be proper to 
ufe as Uttle dung as pofiible, in the cul- 
ture of thofe plants, the roots and leaves 
of which we make ufe of; as the vege- 
table food in them, efpecially in the roots, 
cannot be fufiiciently refined; yet there 
is not the fame reafon to rejedt the ufe of 
dung in the culture of thofe plants whofe 
feeds only arc our food, as the vegetable 
food, in palling through fo many canals, 
muft be refined before it reaches them. 
Befides, the advantages arifing from the 
greatnefs of the crop produced by the 

H afliftance 
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ifliftance of dung, do more than over- 
balance every thing of this kind. 

It may be all-ged, that if dung, and 
the other bodies which contain vegetable 
food, injlead of being mixed with the 
earth, are expofed to the air, and all their 
juices allowed to evaporate, there would 
be no lofs of vegetable food upon the 

I'whole : for all of it would return again 1 
onto the earth, and with this advan- 
tage, that none of it would be com- 
municated to the earth till properly re-< 
fined. But tlien, in anfwer to this, it; , 
may be obferved, that although chis mc-« 
thod of conveying the vegetable food from 

l^e earth to the air, and from the air ta 
earth, is wifely eftabliflied, for ma- 
Ling a jud diHribution of it upon all 
5 of the earth ; yet it is attended witi^ 

f this difadvantage> that fome of it is com- 

*inunicated to places where it can be of 
very little ufe. Whereas, by communi- 
cating immediately to the earth the food 
contained in dung, and other manui 
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it is in our power to enrich thofe places 
by it, where it can be moft ufefuL 

Besides, if we allow the vegetable 
food its natural rotation, there will always 
be a greater proportion of it in the air, 
and in uncornipted vegetables, than by 
the prefent praftice; and confequently 
Icfs of it actually employed in vegetation. 

But, what is worfe, by allowing the 
vegetable food its natural rotation, when 
carried off by crops, it will not fo quickly 
return to the earth. For by the prefent 
pradice, oi communicating the vege- 
table food to the earth by dung, it may 
well be fuppofed to make two or three 
rotations, in the time that it would make 
one,' if firft conveyed to the air, before 
it returned to the earth. The rotation 
of the vegetable food, made by mixing 
dung with the earth, is performed in 
one year, at lead in two. The dung 
raifed by the confumption of a crop, is 
commonly ufcd for the crop immediately 
followiog, and mofl: of its virtues ex- 

H 2 haufted 
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haufted by two crops. But if the vege-- 
table food carried off by a crop is allow- 
ed to take its natural courfc, it is fix 
or feven years before the rotation is per- 
formed. It is a long time before the ve- 
getables are putrefied, unlefs foniething 
is done to forward this; it is fome time 
after this before all their juices are ex- 
haled, and perhaps it is a conlJderablc 
time before they are fo much condcnfed in 
the air, as to fall down again on the earth. 

pSo that if there are two rotations of the 

jpcgetable food performed in the way of 

r-jpiixing dung with the earth, for one per- 

^ formed in the natural way, a doubly 
quantity of vegetables is actually produ-- 
ced. And therefore we may julUy con- 
clude, upon the whole, that the gather- 
ing dung, and collefting all fubftances 
that contain vegetable food, and mixing 
them with the earth, is of great imports 
ance to promote vegetation *. 

CHAP, 

' It U evident fnm thii, thai the pn^duire of die eart^ 
L Aould be dirpoCcd or, nnd turned into dung, at foon u k 
I dn be done convducotly j bKnufo tbettby ihc toadon tt 
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C H A P: V. 

Of the pajiure of plants. 

IT was obfcrved, in chap. 2. that vege- 
tation is promoted, not only by increa- 
fing the food of plants, but alfo by open- 
ing the earth, and thereby allowing plants 
more eafily to extend thqir roots in fearch 
of their food. 

The place where plants feed is called 

die vegetable food is rendered quicker, and more vegetables 
ilAually produced. To illuibate this, let us fuppofe, that 
a quantity of the produce of a farm is kept every fea* 
fon a year longer than is neceflary, which, if confumed, 
the dang arifing from it would produce the value of ten 
pounds. Now, it is obvious, that not only the annualrent 
of theie ten pounds is loft every year, but there is alfo a 
lofs equal to what the dung arifing from the confumption of 
thefe ten pounds value produces till it is wholly confumcd. 
Nothing is more obvious, than that if, in any feafon, an 
extraordinary quantity of dung is ufed, an extraordinary 
crop will be produced ; that this extraordinary crop confu- 
mcd will produce dung in proportion, and that this dung 
will again produce a crop in proportion : and thus the 
e€eAs oi the firfl dung will continue for many years gra- 
dually decreafing. The cafe is the fame, if^ inilead of 
keeping the produce of the earth for a year, it is immcdi- 
mdy CQiifttxned« 

their 
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their pafture. It is not abfolutcly certain 
whether the earth is their only pafture. 
It is not impofiible but they may receive 
feme part of their food immediately from 
the air. It is certain, that there is fcarcc- 
ly a plant that has not feme parts cxpoied 
immediatelv to the air, from which, if 
covered with earth, it will put forth 
roots. It is not very improbable then, 
that thele parts may attract the vegetable 
food from tlie air, as the roots do from 
the earth. To confirm this, it is obfervcd, 
that plants, when beginning to drop their 
leaves, and to Ihow other figns of decay, 
arc recovered by rain fooncr than the wa- ' 
tcr can lie fuppofed to reach their roots ; 
and fometimcs by moift weather, when 
there is no fenfibie rain. 

But though it may be allowed, that 
plants receive fome fmall part of their 
food immediately from the air, yet it is , 
not to be denied, that they receive the 
greatcft part of it from the earth. Plants 
feed in this manner ; they fprcad their | 
roots in the earth. Thcfe roots arc fo ma- 
ny 
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ny mouths, which receive the vegetable 
food: they attract and fuck in the juices 
and fmall particles of matter that touch 
them. The ftronger the plant is, it puts 
forth the greater number of roots, and 
extends them to the greater diftance. The 
greater number of roots any plant has, 
and the farther it extends them, the great- 
er quantity of food it receives. 



roots of plants are tender, they 
cannot pierce any thing that is very hard. 
There muft be cavities, and thefe cavities 
large enough to allow them to extend 
tliemfelves. If there are any pieces of 
the earth where plants grow, fo very hard 
that the roots cannot enter, the plants 
receive no food from them. If the cavi- 
ties are larger than the roots, the plants 
can receive no food, but from the fides of 
the cavities that are touched by them. 
From thefe things it appears, that land 
may have plenty of vegetable food, and 
yet a fmall pafture. The particles of the 
foil may adhere fo clofely together, as to 
make it impoffible for the roots of plants 
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to feparate them ; or the foil may be of a 
ipungy nature, and its pores much larger 
than the roots that receive the vegetable 
food. It appears alfo, that the foil that 
has the largeft pafture is the one that has 
the greateft number of cavities, and thcfe 
cavities of fuch a largenefs as is beft adapt- 
ed to the largenefs of thofe roots that re- 
ceive the vegetable food. 

The fuperficies by which the cavities 
are bounded, is what Mr TuU calls th«^ 
pafture of plants ; becaufe the plants pufli 
their roots into thefe cavities, and feed, 
as he fays, upon the fmall particles of 
earth which adhere to their fuperficies. 
The fuperficies of the cavities which are inr 
any foil, when allowed to reft, he calls 
the natural pafture ; and the fuperficies of 
the cavities made by art he calls the ar- 
tificial pafture. 
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CHAP. VI. 

Of the methods of enlarging the pajlure of 

plants. 

m 

AS the foibd of plants may be increafed 
by art, fo likewife by art their pa- 
fture may be enlarged. This is done by 
ftirring and turning over the foil in which 
they feed. If the foil is fo hard, and the 
vacuities fo fmall, that the roots of plants 
cannot enter them, the flirring and turn- 
ing it over enlarges thefe vacuities, and 
increafes their number ; and thereby ren- 
ders the foil more free and open. For 
every time that the foil is ftirred, new 
pores are o}>ened, and fome of the old ones 
enlarged. If, in any foil, there are pores 
that have no communication with the reft, 
the (lirring and turning over the foil opens 
this communication. For every time that 
the foil is ftirred^ fome of the partitions 
betwixt the pores are broke, and the roots 
of plants have thereby accefs to the inclo- 

I fed 
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fed pores, and the vegetable food contain- 
ed in them. 

On the other hand, if the foil is foft 
and fpungy ; that is, if the pores and va- 
cuities are too large, the ftirring and turn- 
ing over the foil breaks the vacuities, 
makes them fmaller, and thereby renders 
the foil more firm and folid. For every 
time that the foil is ftirred, the vacuities 
are cut, fome particles of earth forced in- 
to them, and thereby, in the place of 
one large vacuity, feveral fmaller ones are 
formed. 

Besides, by being frequently ftirred 
'and turned over, the foil is better expofed 
to the influence of the air, which has a 
natural tendency to diflblve and feparaie its 
particles. The natural gravity and attrac- 
tion of the particles of the foil, a>il dlrcftljr 
contrary to the air. The one makes thefe 
particles continu.illy to adhere to each o- 
ihcr, and prefies them together, till the foil 
becomes as folid as its nature will allow^ or 
till it is reduced to its natural paAurc ; and/ 
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the other feparates thefe particles^ and, by 
degrees^ reduces them to atoms. When 
land is allowed to lie untouched^ the na- 
tural gravity and attraction of the foil^ by « 
degrees, prevail, and render the foil firmer ; 
and the air, by degrees likewife, is pre- 
vented from ading : but, when the land 
is frequently fUrred and turned over, the 
air has liberty to penetrate the foil, and 
afts upon a larger quantity' of it in the fe- 
paration of its particles. It is certain, that 
a piece of the hardeft foil, when expofed 
for ibme time to the air, falls down into a 
powder. In lilLe manner, when land is 
turned up in hard pieces, and the furface 
left rough and uneven, the air is allowed 
to have its full influence upon it. But, if 
kft long untouched, the furface, by de- 
grees, becomes (mooth, the air is exclu- 
ded^ and the natural gravity of the foil 

prevails * . 

That 

• Dr Home is of opinion, that the expofing the foil 

fe the influence of the air is the principal advantage of 

•pbttghing : ** For/' fays he, •• fo grofs an inftrumcnt,'* 

neamng Ae plough, " would fecm very unfit to prepam 

* the earth to enter the capillary vcffcls of plants." From 

I %. thi\ 
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That the pafture of plants is enlarged, 
both in hard and foft land, Jby ftlrring and 
turning it over, is confirmed by experi- 
ence. It is found, that ftifF clay-land, 
by being frequently ploughed, becomes 
more i'i ft and free j and that foft marfhy 
land, by being frequently ploughed, be- 
comes more firm and folidj and that 
plants more eafjly find their food in both 

diii way of exprefltng hunfcif, one would imagine that tbt 
Codor h of Mr TuH'i opioicn, that earth L the food of 
plants. When f toughing it mentioned aj 3 proper mctbod to 
enlarge ihc paDure of plants, it L> not fuppolcd that ihs 
plough, bj its mechanical operation, feparatcs ihc partidei 
which arc tbe food of plants, from the other particle) of 
the foil, and prepares them for cnterirg their roots ; buE 
only that it opens the foil, and allows the roots of plants u 
extend tbemfelves into all parts of it in fearch of (heir foodf 
It nmft be owned indeed, that the mechanic^ aAian of tba 
plough is a very improper operation, to prepare the earth to 
the n>ocs of plants ; it is piobablc, that even pound- 
ing earth in a mortar would ba of liitia ufc, if true that 
the particles ol earth, before they enter thefa roots, v^ 
made fo fmall as n<;I to be diftcmcil in water. But then thit 
aflion of the plough i^ very proper for opening the foil, acj 
allowing the roots of plants to extend themirlv^i. So tlut 
though til'- plough, byits mechanics] operitiou, does notfe^ 
particles that are the food of plants, yet it oUown 
extend themfclixs in frarch of their fiiod. 





Chap.VL Of the Pafiure of Plants. 69 

thefe kinds of foils; when thus reduced, 
than when in their natural fituation. 

The pailure of plants is alfo enlarged 
by the application of dung and other ma- 
nures. For thefe being mixed with the 
A>il^ raife a fermentation, by which the 
particles of earth being feparated from 
each other, the pafture is thereby enlar- 
ged. If the foil is hard and ftifF, the fe- 
paration of its particles, by fermentation, 
opens the pores, and renders it more free 
. and open : and, if the foil is foft and 
fpungy, the fermentation ranges its par- 
ticles in a more regular manner, and there^* 
by renders it more firm and folid. 

• Mr Tull fuppofes, that this artificial 
pafture may be increafed in infinitum. 
And this artificial pafture m?iy be in- 
creafed in proportion to the divifion of 
the parts of earth, whereof it is the 
fuperficies, which divifion may be ma- 
<* thematically infinite. For an atom is 
«* nothing : neither is there a more plain 

•* impoflibility 
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" impoITtbiUty in nature, than to reduce 
" matter to nothing by divi&on of its 

" parts. 

*' A cube of earth has but fix feet of 
«' fuperficies. Divide this cube, (^c. and 
" ib is the foil divjiible, and this paiVure 
" increafible ad mjinttum." Tulls hujb*. 

chap. 3. " Tillage may extend the 

'* earth's internal fuperficies, in propor- 
" tion to the divifion of its parts ; and, 
** as divifion ie infinite, fo may that fu- 
" pcrficies be." Chap. j. Of tillage. 

. Mr Tull's attachment to his own 
fchcme, has carried hira too far in this. 
To affcrt that an atom is nothing, is per- 
haps afferting too much. It is probable, 
that there arc a certain number of origi- 
nal fubdanccs, and tlut thcfe ditfcrent 
I'ubftaiKCs arc compounded of particle* 
which no operation can IciTcn, till their 
natures arc changed. The Itrongeft fire 
cannot alter the form of the particles oi 
rtalsf fo as to leflen their pores, neither 
\ the beavicil weight tJie fmalleft influ- 
ence i 
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tnct ; and yet that there are pores in thcfe 
metals, is certain ; for one is fpecifioKHjr 
lieavier than another. Is it not reaipnahle 
to infer from this, that theie metals are 
compounded of particles, (he form and 
magnitude of which cannot be -changed ? 
With equal reafon, we may in^ Ae fame 
^ling <ii earth ; that it is compounded of 
particles, which cannot be altered ; which 
may l>c feparatcd, ^when they adhere to 
each other, but cannot be divided. 

But fuppofc an atom is -nothing, yet 
certainly every foil is compounded of par- 
ticles, many of which, though capable 
of divffion, will never be divided by the 
mechanical a(%ion of the plough. It is 
obvious, that every foil is compounded 
of different lubftanccs, different from each 
other, and compounded of different par- 
ticles. Although fomc of thefe fubftanccs 
maybe divided into very minute particles, 
yet perhaps others of them wiH not allow 
this. It is certain, that fome of them arc 
of fuch a nature, and have their particles 
fo firmly adhering together, that they ne- 
ver 
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Ver can be feparated by tillage. Small' 
pieces of ftone, fand, metals, all vitri- 
fied fubftances, the plough can have no in- 
fluence upon ; and yet almoft every foil has 1 1 
fome of thcfe in its compofition ; fo that- ! 
earth, employed in vegetation, with re-r-j 
fpc& to any divifion that can be made by' 
the mechanical operation of the plough, 
may be faid to be compounded of atoms i 
and may be pulverized in fuch a manner, ' 
that the plough can make no alteration in ] 
its pores, more than it can make in the . 
pores of water. Before earth is thoroughly 
pulverized, it is certain, that every time 
that it is broken by tillage, there muft 
arife a new fuperficies of broken parts, 
that never exifted before. But this new 
fuperficies cannot be large. For the earth 
always opens before the plough, at thofe 
places where the adherence of the par- 
ticles is weakcft ; that is, where the pores 
arc mo{l numerous, and the partitions be- 
twixt them moft eafily broken, while the 
hard pieces are moved whole. It muft be 
allowed hkewifc, that, at every ploughingt 
the external furface is turned into an in- 
ternal 
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tcftial fupcrficies^ and a part of the inter- 
nal fuperfictes info the external furface ; 
which makes a change in the vegetable 
pafhifc. But this change cannot be great. 
For the external furface bears but a fmall 
proportion to the extent of the internal 
jiiperficies : and befides, the greateft part 
of the external furface, perhaps the whole, 
has been frequently a part of the inter** 
02^ foperficies before. 

C ri A P. VII. 

pf the metbodr of prepariitg the vegetable 
Jbod Jbr the nour^ment of plants. 

TT was before obfenred^ that vegetation 
Jt IS [ijx)moted, not only by communi- 
cating to the earth the food of plants, and 
enlarging their pafture, but alfo by diflbl- 
?ing the vegetable food, and fitting it for 
entering their roots: 

The vegetable food is in a variety of 
different forms. Sometimes there is plenty 
of it in l«ndi but in fuch a form as ren-^ 

K ders 
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ders It uftlels, fometimes hurtful. This- 
is the cafe with land, which is full of un- 
corrupted vegetables. When treating of 
the food of plants, we had occafion to 
obferve, that vegetables are food to vege- 
tables ; and that, to fit them for this, it 
is necelTary that their parts be feparated by 
corruption. Now, if any land is full of 
vegetables, it may be faid to contain vege- 
table food : and if thefe vegetables arc un- 
di/Tolved, it may be faid, that this vegetable 
food is in a {late that renders it ufelefs -, and 
if they are not only undiflblved, but alive, 
and draw nourifliment from the land to 
fupport them, it may be faid, that the ve- 
getable food Is in fuch a fituation as renders 
it hurtful. When the foil has In it a great 
mixture of mofs, which is now allowed 
to be an uncorruptcd vegetable, it may be, 
faid to have vegetable food in an ufckfs 
(late; and when it is much Infclled with 
weeds, it may be faid to have vegetable 
food in a hurtful ftate. To prepare the 
vegetable food in fuch land for the nou- 
fiihmcnt of plants, the land muil be ma- 
naged in fuch a manner, as to reduce the 
vegetables 
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vegetables to a ftate of putrefaftion. The 
fKrring and turning over the foil frequent- 
ly will have fbme influence ; for thereby 
the weeds are deftroyed, and they muft be 
deftroyed before they will putrefy *. 

. But that which has the greateft influ- 
ence^ is the application of fuch bodies as 
arc found to have a power of diflblving 
vegetable fubftances. Lime is the princi-^ 
pal thing for this purpofe^ as will be 
ihown when its nature and operation is 
treated of. 

• But land may likewife be faid to con- 
tain vegetable food^ in a ftate that renders 
it ufelefs, when it contains oils, but thefe 
oils undiflblved. We have had occafioa 
formerly to obferve, that oil is one of the 
principal ingredients of the vegetable food, 
and that, to fit it for entering the roots 
of plants^ it is necelFary that it be difTol- 
ved by fait. We have likewife obferved, 
that the operation of feme kinds of ma- 

* See chap. 12. and 13. of this book. 

K 2 V nutts, 
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oures, {hows that Tome land, in this £tu- 
ation, contains a greater proportion of oil 
than its lak is capable to diflblve. To pre- 
pare the vegetable food in fuch land, for 
the nourifhment of plants, it is neceflary 
to provide HJt to diflblve its oils. The 
changing the furfacc, and expofing the 
foil frequently to the influence of the air, 
in the winter and fpring, has fome effcfl; 
for, in thel'e feafons, the falts in the air 
are moll prevalent. But the application 
of lijne, and the other manures that fer- 
ment moft violently with acids, is the 
moft proper thing for this purpofe. For, 
by this fermentation^ the. lalc wanted is 
adually produced *. 

CHAP. vin. 

Of the impediments to vegetation. 



T is not enough that we know how td 

promote vegetation, by incrcafing the 

food of plants, enlarging their pailurc, 

•nd fitting the vegetable food for their 




Sm boolc 3. chiq>. 6. 8. 9. vA 10. 



nouriOimcnt : 




Bourifbment : -it }^ AoceiTaiy li^ewife %9 
know, whsvt impediments thcK are to it^ 
and ^^ thefe inspediments m^y be re* 
WQy«d. 

AitfONO tJie iM^pedifflients to vegetation 
lire commonljr xeokoncd, weeids, ^pp ^ucb 
water^ diie9^s x)f plaats^ $nd bad feed. 
Tbc vatftdASMS^ .atiiing .from ^bad ieod 
caa .eafily be removed j $he ,<^y&^^ x>f 
plants we may pc^ibly do icynij^iag to 
pi^event^ b^t. Wie can dp Jit^e (to refsntove j 
aod theoqfoFe it is joee^Jleft to iniift upooi 
thefe. 3cfi4!P!3i they f?}! more naturaUy 
to -b^ ^xmfidored ^M^Q the culture of |>arr 
ticular plants is treated of. The impedi<* 
ments arming from weeds and too much 
ivater^ fall naturally to l^e confidered in 
this places 

It is perhaps tieceflary to aflign the rea- 
fon^ why weeds and draining of land arc^ 
contrary to the prdinary praAice, treated 
of in this place* The gencrdity of wri- 
ters on huftandry, or agriculture, who 
have attempted a regular, method, firfl 

5 trt;xv 
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treat of foils ; next of manures ; then of 
tillage, and the culture of particular 
plants ; and, laft of all, of the different 
impedimenis to vegetation. We have ob- 
ferved a different method : we have be- 
gun with the principles of vegetation, and 
have treated of the impediments to it, and 
the ways of removing thefe impediments, 
in this firft book. And the reafon is, that 
whc-n we treat of tillage, in ihe fecond 
book, we may have all the different de- 
iigns of it in view. Tillage is defigned, 
not only to increafe the food of plants, and 
enlarge their pafture } but alfo to deftroy 
weeds, and drain land by laying it up ui 
proper ridges. Now, in treating of til- 
lage, it is neceflary to have in our view 
the deftroying of weeds, and draining of 
land ; as well as the increafing the food of 
plants, and enlarging their pafture : and 
therefore it is neceflary to mention thefe 
impediments to vegetation, and the me- 
thods of removing them, before tillage it 
treated of, with a view to fcrvc thefe pur- 
pofcs. 

CHAP. 
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CHAP. IX^ 

Of weeds f as an impediment to vegetation. 

ALL plants are not ufeful to man. 
Some of them are not only ufelefs *, 
they are alfo noxious. Plants of this kind 
are called weeds. Botanifts deny^ that 
there is fuch a thing as an ufelefs plant in 
nature, which indeed is true according to 
their meaning, fiut, to prevent all dif- 
putes about this^ we (hall, with Mr TulU 
confider as weeds all plants that grow up«- 
on a field, of a different kind from what 
are intended by the farmer. There is not 
a field where we do not find fome of thefe ; 
they grow in the greateft plenty on the 
ncheft foils. 

Weeds will appear impediments to 
vegetation, if we confider thefe things fol- 
lowing. 

They rob the plants we defire to culti- 
vate •f their food; they prevent thefe 

plants 
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plants from branching out from the root, 
and they leiTea the vcgetahie pafture in the 
land, where they are fuffered to grow. 

Weeds are nouriflied by the lame food 
that would nourilh ufeful plants ; and 
therefore, when allowed to grow along 
with them, muft rob them of part of iheii' 
food. Although if is allowed, that the 
food of all plants is not exaflly of the 
fame kind j yet as plants fuck in what- 
ever juices, or fmall particles of matter 
are touched by their roots, it may be juft- 
ly faid, that all kinds deprive the earth of 
that vegetable food which would nourifh 
others. E:<perience convinces the farmer 
of the truth of this : for he finds, that his 
crop is bad in proportion to the quantity 
and kinds of weeds with which his land 
is infcrtcd. 

Wekds cover the furface of the land on 
which they grow, and thereby, confining 
the plant;; we dcfirc to cultivate, prevent 
tliem from branching out from the root. 
For nil phnts, when confined by othori 
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at their (ides, inflead of branching out, as 
ibme of them are inclined to do, make vi- 
gorous efforts to get above thofe by whom 
they are confined. 

Some perfons have attempted to fhow, 
that com never wants room to grow ; and 
that it is the want of food alone which 
makes fome plants decay, when they are 
iet too thick. If this is true, weeds can 
do bo harm to plants, by covering the 
furface, and confining them while they 
grow. But let a perfon cafl his eyes upon 
a plantation of any kind, and he will im- 
mediately obferve, that where the plants 
are placed very near to each other, they 
ftretch out chiefly to the length ; and 
where they are placed at a greater di- 
ftance, they grow not fo much to the 
length, but more to the thicknefs, and 
branch out on all fides. So that the pro- 
portion of nouriihment which the plants 
receive, makes them grow either to the 
length principally, or to the thicknefs, 
and branch out, according as they are pla- 
ccdnear, or at a diftance from each other. 

L The 
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H The fame thing happens, when there are 

H many weeds growing amongft com. Some 

K' fields are fo much infelted with weeds, 

I that, though no grain is fown, the plants 

H come up very thick. This obliges the 

■ farmer to give plenty of feed. In confe- 

quence of which the furfacc is quite co- 
vered ; and the plants of corn being con- 
fined by the weeds, inftead of branching 
out from the root, and producing two or 
more ftalks, as they are naturally difpofed 
to do, pulh up one ftalk only ; that fo they 
may the more eafily get above their rivals. 
The proportion of nourifhment which 
they receive, makes them grow to the 
length, inftead of branching out from the 
roots i makes them produce one ftalk and 
car only, inftead of many. Experience 
confirms the truth of this. When land is 
rich, and at the fame time much infeftcd 
\vith weeds, the plants of corn grow tall 
enough ; but fcldom have more than one, 
ftalk. 

Some kinds of weeds have great num- 
bers of fmall roots, which they extend 



im-J 

J 
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a great diflance. Thefe roots bind the 
foil in fuch a manner, as to leflen the ve- 
getable pafture; or rather, make it very 
difficult to enlarge it by tillage. It may 
be obferved, that when a field is much 
infefted with quickening grafs, the foil is 
fo firmly bound together by the roots, that 
it is not poflible to pulverize it. When 
ploughed, the earth of the furrow is turned 
over whole, and the harrows fcarcely make 
any imprefiion upon it. 
• 

^ It is of great importance therefore to 
know, how to deftroy thefe ufelefs and 
noxious plants; that fo all the vegetable 
food in the ibil may be applied to the nou- 
ri(hment of the ufeful plants we defire to 
cultivate; that thefe ufeful plants may 
have room to extend themfelves> and 
branch from the root on all fides; and 
that the vegetable pafture, which, by the 
rain that falls, and the natural weight of 
the foil, is always lefiening, may be the 
more ea(ily enlarged. 



L 2 CHAP, 
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CHAP. X. 

Of the different kinds of weeds. 

PLANTS are commonly divided into 
two forts ; annuals, that is, fuch as 
in one year come to perfection, carry feed, 
and die; and perennials, that is, fuch as 
continue in life for more years than one. 
Annual plants are almoft all propagated ] 
by the feed. Perennials are propagated, 
fome by the feed, others by the root, and 
a third fort both by the feed and root. 1 



Weeds may be divided in the fame 
manner, into annuals and perennials. But, 
in treating of the methods of deftroying 
ihcm, wc will be better underftood, if 
they are divided into thefe two forts ; 
weeds that are propagated by the feed, 
and weeds that are propagated by the 
root. It is needlefs to confidcr the weeds 
that are propagated both by the feed and 
the root, as a third fort. For when their 
feeds infeft the land, they muft be treated 



J 
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as weeds that are propagated by the feed i 
and, when their roots infeft the land, they 
mufl be treated as weeds that are propa* 
gated by the root. It is neceflary, how- 
ever, to divide weeds into thefe two forts, 
into which we have divided them : for, ia 
fome cafes, that kind of management pro- 
per for difcouraging the one fort, tends 
to encourage the growth of the other. 

But, befides thefe two forts of weeds 
mentioned, it will not be improper that 
we likewife take notice of thofe fhrubs by 
which fome land is greatly infefted. Thefe, 
though they are not commonly reckoned 
in the clafs of weeds, and though fome of 
them may have their particular ufes ; yet, 
as they are plants different from what the 
farmer defires to cultivate in his fields, 
they fall under the definition which we 
have given of weeds, and fhall be reckon- 
ed by* us a third clafs. 



CHAP. 
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CHAP. XI. 

Of the methods of defiroylng leeeds. 

TH E dcftroying of weeds is certdoly 
one of the moft important parts of 
agriculture. By allowing them to grow, 
we allow the land, as was formerly 
obferved, to be robbed of its vegetable 
food, and its vegetable paflure to be great- 
ly leflened. 

■ It may be inquired. What becomes of 
this vegetable food of which they rob the 
land ? It is cither conveyed to the air, 
and fent to enrich other land, or it is 
turned into a form that renders it de- 
ilrudlive. 

When weeds wither and putrefy aboix 
ground, the falts and oils which they 
contain, and of which they deprived the 
land on which they grew, become vola- 
tile and By off into the atr, and leave little 
more than their earth remaining. 

Whbm, 
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When weeds carry feed, and flied it 
upon the land, and when the roots, by 
the nourifhment they receive, are enlarged 
and extended; the vegetable food, of which 
they have deprived the land, is turned 
into a form that renders it deftrudtive, 
into feeds and roots, by which the land 
is further exhaufled. 

The feeds and roots of weeds, though 
deflrudlive to ufeful plants, by robbing 
them of their food, yet they contain ve- 
getable food in themfelves; and, when 
the feeds are picked up by birds, and the 
roots eaten by animals, the vegetable food 
is carried off. But, if thefe weeds are 
deflroyed, and reduced to a flate of cor- 
ruption, the vegetable food, which they 
have taken from the land, and rendered 
definitive, is reflored to it, and becomes 
beneficial : fo that land that is poor, and 
unfit for carrying crops of ufeful plants, 
by being full of weeds, may be made 
rich and ferule, by deftroying them. 

From thefe things^ it appears^ that the 

dcftroyva^ 
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leftroying of weeds is one of the moft im- 
^jortant parts of agriculture. As it is im- 
lyortant, fo likewife it is difficult. 

There is fcarcely a field, in which we 
will not obferve weeds of the two firft 
kinds mentioned ; of the kind that is pro- 
pagated by the feed, and the kind that is 
propagated by the root. Some of thefe, 
perhaps, it may be cafy to deftroy, as 
they are foreigners, and not adapted to 
the foil ; but others of them being natu- 
ral to the foil, in that kind of it that is 
moft proper for them, it may be expefled, 
not only that it will be very difficult to dc- 
ftroy them, but alfo, that, by the culture 
given to the land, they will thrive won- 
derfully, carry great crops of feed, and 
multiply and extend their roots. As the 
deftruftion of weeds is then fo important 
and difficult, it is a work that muil be 
particularly attended to. 



Weeds have been divided into three 
forts. To deftrov thcfe different forts, dif- 
ferent management is required. It is qc- 
ccflaryt 



^ 
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ccfFary therefore to treat of them fepa- 
rately. 



CHAP. XII. 

Of the methods of dejlroying weeds that are 
propagated by the feed. 

WEeds are very different in their 
natures. The feeds of fome of 
them will putrefy in a few years, if they 
lie moift in the earth, and are prevented 
from vegetating. But the feeds of others 
will lie many years in this fituation, with- 
out having their vegetative power deftroy- 
ed. * This we know from experience. 
Land infefted with different kinds of 
weeds, has been frequently thrown out 
into grafs, and allowed, to remain in that 
fituation for fome years. Though allow- 
ed to lie only a few years, fome kinds of 

weeds 

• Of the firll fort are the charlock and popples, of the 
fecond fort is the wild oat. 

It is uncertaio how long foaic feeds may be prcfer\'ed 
without lofiog their vegetative pq\ver. 'Tif ikid, that, two 
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weeds are found to be detlroyed, when 
the Und it> broke up again ; but, though 
it lie twenty years, feme other kinds are 
found in as great plenty a^ before. 

The firft fort may be deAroyed by turn- 
ing the land infefted with them, from 
tillage into grafs, and allowing it to re- 
main in that lituation for five or fix years. 

Pot II forts may be deftroyed by brings 
ing the feeds to vegetate, and then tearing, 
up the young plants. Seeds will not ve- 
getate without air. Some require a greater 
proportion, and feme a fmaller. The 
fmall feeds will not vegetate without a 
very great proportion of it. It may be ob-. 
fcrvcd, in fallowing land which is full of, 
weeds, that great numbers of them ap- 
pear after every ploughing. This Ihows, 
that fome of the feeds had not a fufficient 
[ quantity of air, in their former fituation, 
to make them vegetate. Now, to give 

month* ificr the gnat fire in London, a fpccin or trijli 
ffpcwed in gmt plenty, where hoafct hod bctn for 4 
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thtfe fmall feeds the proportion of air ne- 
ceflar^ for them, they muft be brought 
near the furface> and the earth about 
them rendered free and open. If the 
land is frequently ftirred and turned over, 
both thefe will be done. For every time 
the Icuid is ftirred and turned over, fome 
feeds, that before lay deep, are brought 
near the furface, and the earth about them 
alfo rendel'ed free and open : and, befides, 
the plants that have appeared are thereby 
torn up and deftroyed. 

Every fanner that praftifes fummer- 
fallowing> is now fully convinced of the 
truth of this. For he obferves, when the 
feafon is favourable, and his fallow is well 
and frequently ploughed and harrowed, 
and time allowed betwixt every ploughing 
and harrowing for the weeds to vegetate, 
that his land, for feveral years, is not fo 
much infefted with weeds as before. 

It has been obferved, that feeds will 
not vegetate without air, and that to give 
the (mailer kinds the quantity which they 

M a requite. 
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require, they inuft be brought near the 
furi'ace, and the earth around them ren- 
dered free and open. It is neceflary lilte- 
wife to obferve, that water is as requifite 
to promote vegetation as air ; and that 
tiic bringing fccdd near the lurface, and; 
rendering the earth free and open around 
them, as it fuppUes them with air, tends 
to deprive them of water. In the pcr- 
furmance therefore of tiiofe operations by 
whieh tlie hind is ftirred and turned over, 
to promote the vegetation of the fmall 
feeds, great care mutl be tLikcn to prc- 
furve the fap» as much as is poflible. This 
will be done, if, in ftirring the land, the 
furface is made fmooth and plain. It is 
obvious, that, when the furface is rough 
and uneven, the drought has cafy accefs ^ 
but, when it is fmcoth and plain, the 
winds have lefs influence, and the fap is 
better prcfervcd. Every fafmcr will ob- 
'crvc, that, in dry weather, when land is 
allowed to lie fomc time after it has been 
ploughed; without being harrowed, the 
drought has eafy accefp, the Tap is exhaled* 
and the feeds m it, though near the fur- 
face. 
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face, and the earth around them free and 
open ; yet, being deprived of water, are 
prevented from vegetating : whereas, when 
the land is harrowed immediately after 
it is ploughed, the fap is preferved, and 
the feeds fpring up. Hence the cuftom 
of fowing barley immediately after the 
plough. Barley is commonly fown in a 
dry feafon ; and therefore the land is not 
allowed to lie long after it is ploughed, 
left the fap iliould be exhaled ; but is 
immediately fown and harrowed, by which 
the fap is preferved. 

The vegetation of feeds in land is pro- 
moted, not only by ftirring and turning 
over the land, but alfo by the application 
of dung and fome other manures. Dung 
Taifes a fermentation ; this opens the pores 
of the foil, allows the air to reach the 
feeds, and gives them liberty to put forth 
their roots. If dung, therefore, is laid 
upon land infefted v/ith weeds, and the 
land carefully ftirred and turned over feve- 
ral times, all the feeds in it, by degrees, 

will 
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will be brought to vegetate ; and thus the 
weeds will be deftroyed. 



It muft be owned, that this pradtice, 
though proper for deftroying weeds, may, 
in fomc cafes, deftroy fome ot" the virtues 
of the dung, before it is appHed to pro- 
mote the vegetation of the ufeful plants 
we deilgn to cultivate. Dung promotes 
vegetation, by producing a fermentation in 
the foil upon which it is laid ; and, by 
this fermentation, feparating its particles. 
If this fermentation is, in a great mea- 
fure, over before feed is fown, the natural 
weight of the foil, making it fubfide, will 
render the vegetable pafture, while the | 
plants are growing, much lefs than it ( 
would have been, if the dung had not i 
been fo foon laid on : and more harm 
may be done by this, than advantage ■ 
giincd by deftroying the weeds. But, 
though it may be improper to follow tht& ■ 
method, when feed cannot be fown for ■ 
a confidcrahle time aftf-r the dung is laid , 
on, AS Is the cafe fometimes when funi' 
mcr-barlcy ii fuwn on fallow; yet it may 
anfwcr , 
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anfwcr very well, when feed is to be fown 
foon after, as is the cafe when wheat is 
fown. The advantages ariiing from the 
deftrudtion of the weeds, though not in 
the firft cafe, yet in the laft, may pro- 
bably do more than overbalance the lofs 
arifing from fome part of the ftrength of 
-the dung being exhauiled before feed is 
fown. 

It may, perhaps, be thought a little 
furprlfing, that dung {houM be propoicd 
as a means of deftroying weeds, whea it 
is umverfaUy confidered as a great en- 
coiirager of them. It is certain, that the 
laying dung upon land makes more weeds 
appear, than otherwife would do. If the 
feeds of thefc weeds are in the dung, it 
muft be owned, that it increafes, and not 
dimiriifties their number, But, if the 
feeds are in the land, and the dung only 
makes them vegetate, it becomes a pro- 
per means of deftroying them. 

It fcems to be the general opinion, that 
the great plenty of weeds that appear on 
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land after it is dunged, are produced from 
feeds mixed with the dung. But there arc 
fome reafons to believe that this is a mis- 
take. 

It is obferved, that dung produces 
weeds, when it is taken from a dung- 
hill, fo much heated as to deftroy the ve- 
getative power of any feed. 

It is obferved likewife, that the fame 
dung produces weeds, accordi;ig to the 
nature of the land on whi^h it is laid. It 
often happens, that dung carried from a 
town is laid upon different foils ; and it is 
certain, that this dung does not produce 
the fame kind of weeds on all foils, which 
it would do, if the weeds arofe from feeds 
mixed with it ; but always produces the 
weeds, with which the foil upon which it 
is laid is naturally infefted. 

TuEsr obfervations make it very pro^ 
bablc, that the great quantity of weeds 
produced by dung, is entirely owing to 
the fermentation occafioned by the dungi 
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bj which aknoft all the feeds near the fur* 
face^ receiving a proper quantity of air, 
are thereby brought to vegetate. 

To this it may be objeded. That fuch 
numbers of weeds do not appear upon 
land that is new marled, as upon land 
that is dunged. But, in anfwer to this, 
let it be obierved, that a great quantity of 
marie is laid on, and in large pieces, and 
that it is ploughed in with a (hallow fur- 
row : And therefore, though a fermenta- 
tion may be raifed, yet the undiflblved 
marie prevents a great part of the foil from 
being expoied to the air, in fuch a man- 
ner as to make the feeds in it vegetate ; 
and alio occafions fuch a hollownefs, that, 
after the feeds begin to vegetate, fuch of 
the plants as are tender (and feveral forts 
of them arc not fo hardy as com) are eaiily 
deftroyed by drought or froft. 

Before we leave this article, it is ne- 
ceflary to obferve, that the feeds of fome 
weeds, particularly the different fpecies of 
the thiftlcy are carried to a coniiderable 
1 N diftancc 
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diflancf! by the wind j and where any eartti 
is thrown up in fuch a manner as to m- 
tangle them, as at the root of a hedge, or 
fide of a ditch, there they appear in great 
plenty. It is furprifing, that many farm- 
ers allow then^ to grow there undifturb- 
cd: the confequence of which is, that. 
their feeds are carried in great plenty into 
the adjacent fields, and thereby great da- 
mage is done ; which might have been 
prevented by cutting them down, at a. 
ijnall expcnfe, before their feeds were ri-' 
pened. 

CHAP. XIII. • 

KQ/* the methods of dcfirirf'mg ueeds thst «n^ 
propagated iy the root. 

TH E R E arc many diiferent kinds ,0^ 
weeds propagated tiy the root, ami 
thcfc of very difT.-rent natures. Some ol". 
tlicm infefl the land that is in tillage, and 
others the land that is in grafs. Any pcr-^ 
I fcn may Citisfy himfclf of this, by infped- 
f Vig our fidds. The farmer is very fi:nfib] 



J 
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of it : he knows that fomc kinds of weeds 
£ouriib and increafe in his land, while in 
tillage, if he does not take all pains to dii^ 
courage themj and when he lays down 
his land in graft, other kinds that did not 
appear before, foon difcover themfelves; 
and, if undifturbed, continue to increafe, 
while the land remains in that (itua* 
tioQ^. 

The firft £)rt, it feems, have Aich a 
tender Made, and fuch tender roots, that 
they cannot pierce earth that is hard ; but 
are of a kind that increafe very fad, when 
the foil is free and open. 

Th£ fecond ibrt have the blade and 
roots fo ftrong, that there is fcarcely any 
ibil that, of itfelf, will become fo hard 
and fti£F, as to prevent them from making 
their way through it ; but are of fuch a 
nature, as to be eaiily torn up, when the 

^ Of tkB Ml ibit it the qmckening-gnfi* or cooch^giafi. 
Of the fecoBd ibitaic the yeUow n^-weodf the mouataio- 

lit. 

N 2 land 
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land is free and open ; and do not cailly 
trike root again when torn up. 

"j. The natures of thefe weeds point out 
methods of destroying them. 

The firft fort, as they chiefly infeft 
IHand in tillage, may be deftroyed by turn- 
ing the land from tillage into grafs, and 
allowing it to remain for fome years in 
that fituation. This is confirmed by ex- 
perience. Land over-run with quicken- 
ing-grafs, and other root-weeds of the 
fame kind, is frequently laid down in 
grals, and allowed to continue for fome 
years without being ploughed. This land, 
when broke up again, if allowed to He in 
grafs for fix or fcvcn years, is found to be 
clean, and the roots of the weeds deiboycd. 

The number of years necefl"ary for de- 
ftroying the roots, depends upon the na- 
ture of the foil. If the foil is naturally 
hard and itiff, it is the fooner brought no 
fccfa a fituation, as to prcrenc the roots 
tnd blades of the weeds from piercii^ iu^ 
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But, if it is naturally foft and fpungy^ it 
takes a longer time before it is brought to 
that fituation. For while the blade, or 
roots of the weeds, can pierce the foil, 
their vegetation is not prevented. In fome 
foils, it is fix or feven years before the 
roots of the quickening-grafs are de- 
flroyed. 

The number of years found neceflary 
for deflroying thefe root-weeds, has, no 
doubt, been partly the occafion of efla- 
blifhing the pradiice commonly obferved 
in treating outfield land ^. Three crops 
of com are taken, and then the land is 
allowed to lie fix years in grafs, or lea. 
At the end of thefe, the farmer fuppofes 
that the lea is come to maturity, and fit 
again for being ploughed. When it is on- 

^ The arable land in Scotland is divided into infield and 
ootfield. The infield is the land upon which, from time 
hmnemorialy the whole dang made in the farm has been 
hid. Till of Ute it was always kept in tillage, and is fe 
lill in many places. The outfield is the land upon which 
10 dnng is laid, excepting that the fheep and cattle are 
fanetiffles folded upon it. It is fometimes in tillage, and 
fanetimei lying lea. 

ly 
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I Jiy two or three years old, it is called, ia 
[,ft>me parts of the country, calf-lea; and, 
I -if ploughed at that age, is commonly vcrjr 
[ jfull of roots. 

The fowing land with grafs-feeds, in- 
hiUad of turning it out into lea, deilro}i 
I the roots of thefe weeds fome yean 
fooner. For thereby a fward being 
I brought immediately upon the furface, 
I 4he land becomes 6rm, the blades of [he 
weeds are unable to pierce it, and ibt 
I toots are deprived of air. Ryegrafs-fccd, 
r the common hay-feed, is the molt pro- 
per for this. For the plants arifmg from 
[ thefe, foon cover the furface, and, by 
[ Ac number and fmalnefs of their roots, 
bind the foil. Clover, particularly the 
broad clover, is improper. For the roots 
of it being large, they open the foil ia 
f trowing and extending thcmfelvesj and 
f jhereby prevent it from arriving at that 
Idegree of firmncfs, neceflary for deftroy^ 
; the weeds, fo foon, as if no grafs-fecds 
urc fown, but the land immediately turn- 
\xA into lea. 

Th«i 
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- The fecond fort may be deftroycd by 
turning the land infefted with them> from 
grafs into tillage. And it is not neceflary 
to continue it long in this iituation: for 
the weeds commonly difappear after the 
firft ploughing. 

But as it may be inconvenient to turn 
a field infefted with weeds, from grafs 
into tillage^ or from tillage into grafs ;. it i% 
neccfiary to coniider, if there are any me- 
thods . of deftroying thefe weeds, without 
^tering the fituation of the land. 

When land in tillage is infefted with 
weedsj they may be deftroyed by frequent- 
ly ftirring and turning it over in dry wea- 
ther. For the weeds being removed out 
of their place, the drought prevents thenx 
from ftriking root again. The ftirring 
the land in wet weather, is rather hurtful 
than beneficial. For though the roots of 
the vveeds arc removed from their place, 
yet the weeds themfelves are only tranf- 
planted. If the land is wet, they fooa 
ftriko root again; and the quickening- 




grafs, in particular, having its pafturc en- 
larged, makes quicker progrefs than ever. 
But, if the land is dry, the weeds do not^ 
(o eafily ftrike root again j or, if fome of' 
them fhould ftrike root, they continue for 
fome time in a languiQiing condition, andi 
if removed out of their place, while in 
this condition, are eafily deftroyed by the 
drought. If land then is frequently ftir-^ 
red and turned over, by degrees all thc' 
weeds will be deftroyed : for, by every 
ftirring or ploughing, fuch of ihcm as are 
in a languiftiing condition arc deftroyed, 
while thofe that are ftrong and vigorous 
are weakened. 

When land is to be freed from feed- 
weeds, it cannot be made too fine, nor 
the furface too fmooth. For the more 
perfc<SIy thefe are done, the greater num- 
ber of feeds are brought to vegetate. But, 
when land is to be freed from root-weeds, 
it cannot be turned up in too large pieces, 
nor the furface left too rough : for the 
larger the pieces, and the rougher the 
furface, the drought has the cafier acccfs, 
and 
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and the roots are the more effectually 
deftroyed. 

Whbn lafid in grafs is infefted with 
weedst and it is inconvenient to turn it 
into tillaget the w.eeds themfelves muft be 
pulled up by the root, or frequently cut ; 
which are the only ways of deftroying 
them. 

Some peribns affert, that fheep are very 
ibnd of the yellow rag-^weed, by which 
light land, when laid out in grafs, is very 
much infefted. If this is true, the putting 
iheep Co pafhire upon this grafs, for a fea- 
ion or two, will effe£hially deflroy this 
weed. This may be the more fafely re« 
conunended, as the trial, though it does 
not fucceed, cannot be attended with any 
danger or lo(s. 

Some land, after being a few years in 
grafs, is liable to be over-run with fog. 
This, 'tis fuppofed, is owing to the foil 
becoming foft and fpungy near the fur- 
face. If this is the cafe^ rolling, which 

O midkfi^ 
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makes the furface firm, will be of fomc 
ufe to deftroy this pernicious weed. It 
may be obferved, that, when there is a 
foot-path through a grafs-ficld over-run 
with fog, not fo much frequented as to 
break the turf, the grafs upon the path 
is clean, without any mixture of fog. 

There is a third fort of weeds found 
to infcft both the land that is in tillage, 
and the land that is in grafs. This fort 
have not only the blade and roots very 
ilrong, fo as to be able to pierce the foil* 
though hard, butalfo are of fuch a nature, 
as makes it difficult to tear them up ; or 
have their roots of fuch a kind, that they 
may be divided into a great number of 
plants *. 

These weeds cannot be deftroyed, ei- 
ther by tuniing the land infefted with 
them, from tillage into grafs, or from 
grafs into tillage. But tliey may be de- 
ftroycd by the methods mentioned, when I 

" Of lhi» (on ■« fome fpeci« of tltc ihililc. »nd what 
ibc ploughmen call fiif*fii. 

the 
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the fituation of the land is not changed. 
If the land is in grafs, they may be de- 
ftroyed by digging them out, or by fre- 
quently cutting them. And, if the land 
18 in tillage, they may be deftroyed by fre<- 
quently ftirring and turning it over in dry 
weather. This work muft be performed 
with ploughs properly made for cutting 
their xoots. This kind of weeds pu(h 
their roots very far down, and their roots 
are fo tough and hard; that our common 
ploughs feldom break them. If there are 
aay fiones in the land, they pufh their 
roots among the ftones $ and, in fuch pla- 
ces^ the fdoi^h not having freedom to ad, 
Aey continue undifturbed. In this land 
too the |4ough, moft proper for cutting 
thefe roots, cannot go with fafety. But 
if the ftones are dug out, and the land 
ploughed with a broad pointed foke 
(fliare), the roots, by degrees, will be 
cut, and the weeds deftroycd *. 

Besides diefe three forts of weeds 

* &e book 1. diap. 7. 

O 2 mentioned. 
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mentioned, there is a fourth that chiefly 
infefts land that is wet. Frequent cut- 
ting, and even digging out by the root, 
have been tried to deftroy them, but to no 
purpofe. They are not to be leen on dry 
land, and, when on land only inclining to 
be wet, appear very weak. This points 
out draining to be the proper method 
of deftroying them, which indeed doc» 
it efFeduaJly. 

We ftiall conclude this article withob- 
ferving, that all kinds of root-weeds, and 
many kinds of the feeds of weeds, may 
be deflroyed by depriving them of air. 
For air is neceifary not only to the vege- 
tation, but alfo to the life of every plant. 

When land is in tillage, the weeds 
may be deprived of air, either by burying 
them deep in the earth, or covering the 
furface. Trenching does the one, and a 
good crop of peafc, potatoes, or any o- 
fher plants that lie thick OD the furfiux, 
does the other. 

Foo, 
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Fog 9 by which fome lands in grafs are 
much infeftedy 'tis faid, may be deftroyed 
in the fame manner. The method pro- 
poied is this. The grafs muft be kept from 
the month of May to the month of De« 
cembery for winter-pafturing, and next 
feaiba muft be preferved for a crop of 
hay. The fog, by this management, bet- 
ing covered for two feafoQS by the grafs» 

U thereby deftroyed*. 

■ . 

CHAP. XIV. 

Of the methods of dejlroying the Jhrubs^ 
which are cmfdered as a third clafs of 
veedf. 

THere are feveral fhrubs that grow 
naturally upon our land in Scot- 
land. Some of the land is indeed fo poor, 
that^ though cleaned of them, it would 
not, without improvement, carry any 
plants of greater value; and the means 
of improvement yet known, are at too 
great a diftance to bear the expenfe of 
carrying. But the whole land is not of 
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this kind : fome of thefe ihrabs infeft 
rich land» which> with ordinary dreffingSy 
when cleared of them» carries plcntifal 
crops of ufeful plants. The chief of them 
are the whin (furze)^ the broonip and the 
bramble. Thefe fhrubs are not indeed 
uielefs : the whin^ in particular, is of va^ 
lue ; but the land upon which they grow, 
may frequently, however, be employed 
to greater advantage; which makes it 
neceiTary to inquire into the moft pro- 
per methods of deflroying them. 

CHAP. XV. 

Of the methods of dejlroying whins. 

WIIcN a field is infefled with whins^ 
nothing can be done till it is 
cleared of them. The moft proper way 
is to dig them out. If the whins, are 
old and ftrong, cutting is not fo proper : 
for if they arc only cut, it will fcarcely be 
poflible to plough the Held; and it is 
Vain to attempt to continue a field in 
grafs, after it is cleared of whins. For it 

is 
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it icarcely poflible to dig out the whole 
roots ; and thofe that are left, will immedi- 
ately ipring up. BefideSy there are fo many 
feeds, that have fallen from time to time, 
and the places covered with the whins ha- 
ving no fward of grafs upon them» it may 
be ezpededy that they will appear, in a 
ihort time, in greater plenty than ever. 
This makes it neceflary to bring the land, 
after it is cleared of them, from grafs in- 
to tillage. While the land is continued 
in tillage, no whins are difcovered ; but 
if it is thrown again into grafs, in a few 
years they appear in as great numbers as 
before. Now, the principal thing to be 
coniidered, is this ; how the whins may 
be deftroyed (b efFedtually, as to prevent 
them from over-running a field formerly 
infefted with them, when it is turned 
from tillage into grafs. 

It is propofed by fome, to cut the 
plants frequently while young. This, no 
doubt, will weaken the plants ; but it is 
very uncertain, if it will effedlually de- 
ftroy them. Pulling them up is certain- 
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ly a bener way ; and this, anlels whae 
■Aey are very thick, is neither troublerome 
or expcnlive. If a perfon takes a view 
liPf a field formerly infefVed with whias^ 
Ton the fetond year after it has been laid 
W't&ut into grafs, he will obferve the yonng 
-plants fprung up; and, if the land it 
moift, he will obferve, upon trial, that 
.they may be pulled up without any diffi- 
culty, even by young boys. If this me- 
diod is taken, and any of the plants fo 
young, as not to be obferved at firft go- 
ing over, they will appear in the end of 
the feafon, or the beginning of the nextj 
and, even then, will not have taken fucfa 
deep root, as to render it very dilBcult to 
pul) them up. 'Tis probable, that, in a 
-field that has long been infcfted with 
iwhins, there will be a great number of 
feeds, many of which, from their deep- 
ncfs in the earth, will not vegetate, whea 
the land is 6rll turned from tillage into 
grafs i but fomc of them, being nearrr 
the furface, the next time that thift is 
done will probably appe.ir. This makci 
it uccclTary to repeat tliis work of pulling) 



i 
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u often as the land is turned from tillage 
iato gnds. But then it may be obferved, 
^at it will become every time lefs trou« 
Ueibme and expeniive. 

But, befides thefe methods mentioned, 
there is a (cheme of management, which, 
it is probable^ in a courfe of years, will 
efiedually deftroy whin's. It is certain, 
that the feeds of whins will not vegetate, 
unkft they are allowed to lie in the earth 
for a confiderable time undifturbed. It 
may peihaps be difficult to affign the rea- 
(bn of this ; but the thing itfelf is certain. 
While land is kept in tillage, though 
there may be plenty of whin-feeds in it, 
yet they never vegetate. The plants do 
not even appear, till two years after the 
land has been allowed to reft. If any per« 
fim vnU take the trouble to obferve the 
yoang plants at their firft appearance, he 
will be convinced, that all of them arife 
from feed, and not from any roots that 
Ittfe been left in the land, and not de- 
ftioyed by the ploughing. Now, if a 
&heme oi management is fc^owed, by 

P whick 
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which the land is turned from tillage into 
grafs, and from grafs into tillage alter- 
riatcly^ remaining in each for a few years i 
the whins, by degrees, will be wholly dc- 
ftroycd. For every time that the land is 
turned into grafs» the whin- feeds near the 
furface will vegetate; and every time that 
the land is brought into tillage, the young 
plants will be deflroyed. 

'Tis acknowledged, that, in fome plai- 
ces, a practice like this is commonly fol- 
lowed; the land is for fome years in til- 
lage, and for fome years in grafs; and 
yet continues to be as much infeded with 
whins as ever. The reafon of this is ob- 
vious. This land is what is called outfield 
land I that is, land not improved, and 
that has received but little manure. When 
brought into tillage, three or four crops 
exhauft it ; and it mufl lie, at leafl, fix, 
perhaps many piore years in grafs, to re- 
cover, before it is worth while to bring it 
again into tillage. During this time, the 
whins grow fo large as to carry feed ; and 

the feed which they ihed, being preferved 

while 



v/hiie the land is in tllliige, Ipring up 
^\^^en it is laid down again into grafs. So 
that, by this method, upon the whole, 
the quantity of feed is increafed, rather 
than diminished. But if this land is im- 
proved, and, after a few crops of corn, 
^ fown out with grafs-feeds ; and, after being 
a few years in grafs, brought again into til- 
lage, and fo on ; by this, the whole feeds ^ /^ 
in the land will be brought to vegetate, ^/j^ 
and the plants deftroyed before they arc ^//s> • 
i(^ old as to ca^ry feed. 

CHAP. XVI. 
i Of the methods of dcfti'oying broom. 

AFter being fo particular with re- 
fpcdt to the methods of deftroying 
whins, it is not neceffary to infift much 
upon the methods of deftroying broom* 
For they have a ref;imblance to each other, 
and may be deftroyed in the fame manner. 
It may be obferved, however, that broom 
is not fo buftiy as Vv-hins, . and does not; fo 

P 2 much 
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much cover the furface ; and, thereibrtf 
way more eafily be deftroyed by-cutting. 

It was obferved, that, when a field is 
iver-run with whins, it muft be brou^t 
■'into tillage, after the whins are di^^ 
^«ut ; oiherwife they will fpring up a 
\ greater plenty than ever. But it is not lb 
ncceflary to ufe a field of broom in this 
manner. Though the broom is growing 
thick, yet generally there is a fward of 
grafs upon the furface. This prevents the 
Ellbcds from fpringing. when the broom is 
b'cut ; and, if the broom is old, and cut 
^iib low as to take away all the leaves, the 
plants will die. In this manner broom 
may be deftroyed, without bringing the' 
land infeftcd with it from grafs into til- 
lage *. 

, The way in which broom grows, tetv 

r\dcTs it eaiier likewifc to deilroy it, than ta 

dcftroy whins, upon Land lately turned 

from tillage into grafs. It was obferved,:! 

* A Icind of fcythc hat been invenieJ, whkh pe / fcrW 
ltd) work rery rxpcdiuouHir. 
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diaC ibme perfons propofe to deftroy young 
wfains by cutting. If a plant is tn its na- 
ture hardy, and if it is difficult, in cutting, 
to deprive it af all its leaves, though it be 
inquently cut over, yet it will not be 
cafily deftroyed. This is the cafe with 
the whin : it grows in fuch a bufliy man- 
>]ier» and puihes its branches (o clofely a«- 
^iaIkg the furface, that, in cutting, it is 
Aot poffible to deprive it of its whole 
leaves. But the broom grows diilFerently ; 
it poflies up one principal ftem, and the 
branches from this ftem are not fo hori- 
2K>ntal as thofe of the whin. So that, if 
it is cut near the root, it is deprived of all 
its leaves : by this it is greatly weakened, 
and, if frequently repeated, is entirely 
deftroyed. When broom is old, one cutting, 
that deprives it of its leaves, efFe<ftually 
deftioys it : but it is not certain, that one 
cutting will as e£Fe£tually deftroy young 
plants; and therefore we have not ad- 
ventured to aflert this, though it is natu- 
sd to expcd that it will. 
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CHAP. XVIL . 
Of the methods of cejiroying the bramble. 

TH E bramble is a plant very difie- 
rent from either the whin or the 
broom. It pulhes its roots very far down» 
and fj[>reads them very wide. The 
roots may be divided into a number 
of plants, each of which puts forth 
ilems. Though cut down in the win- 
ter, it will grow up again in the. fum- 
mer» and arrive at fuch perfection as to 
carry fruit. It is very difficult to deftroy 
it, efpecially when there are (lones near 
the furface. For it pufhes down its roots 
into the Teams and clefts of the ftones, from 
which it is very difficult to tear them. 
They lodge there, and though frequently 
cut, yet always fpring up again. Cut-. 
ting and tearing up arc, however, ablb- 
lutcly ncccflary to deftroy them : and, 
that this may be done in the eaficft and 
bcft manner, the ftoncs upon which they 
grov/, lliouM be dug out. The digging 
out ftoncs, and ploughing the land, in 

A!ch 
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fuch a manner as is mod proper for cut- 
ting and tearing up the roots of the 
bramble^ may be the more fafely recom- 
mendedy as by them many other good 
purpofes are ferved. 

■ ■ ■ . ■ ■ 

If the ftones^ in land infefted with 
bramble, are allowed to remain, and the 
land itfelf badly ploughed, and feldom 
fallowed, the bramble will increafe : but, 
if the ftones are carefully digged out, and 
the land well and clean ploughed, land pro- 
perly and frequently fallowed, the bramble 
will decreafe, few plants will appear, and 
thcie ib Jate in the feafon, as not to come 
to any height *. 

If land infefted with bramble is lying 
in grafsy and inconvenient to bring it in- 
to tillage, 'tis faid, that the bramble may 
be deftroyed by flitting the end or top of 
the ftem. This may be tried at very 

* There are many places in Eaft Lothian where, not 
very many years ago, the bramble was in great plenty ; 
and now, by good ploughing and clearing tLc land of flcne^, 
b fearcdy to be iceo* 

fmall 
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Ihiall expcnfe, and therefore may be the 
more fafely recommended. 

CHAP. XVIII. ' 

Of 'water as an m^Mmtnt to vegeitUmi, 

FT has already been obferved, that wa- 
ter is a necefTary ingredient ia the 
food of every plant ; that foroe plants re- 
quire a greater proportion and fome a lef- 
fer; and that, although fome of then 
cannot have too much of it, as it is the 
clement in which they Uve ; yet that 
others are chilled and dciboyed by a iinaU 
quantity *. 

It is proper now to obferve, that the 
mod ufeful plants cultivated in our fields* ] 
are of the kind that are deflroyed by too ' 
much water. Such is the nature of our 
cUmatCs 



' It b vsin to inqoire inta the Icort cutfci of thi* dif> 
fitmcc in ibemturesor pUnii. Nothing but coDJcAiOT ) 
can beofTcrvd. BrGdn, oar knowledge of ihii would fi|- > 
tiify nothing ; for thit which drpendi upon the luturi of 
J CMBOt be altered. Although tvc \ 
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dliinaf$9 diat wc have generally more wa-" 
ter than is neceflary. And, if this water 
is not conveyed away, it not only chills 
the growing plants, but alio renders it 
impoflible to prepare the land, on which 
it is allowed to ftagnate, for die reception 
of feed. Hence water becomes an impe- 
diment to vegetation ; and it is neccfiary 
to confider the moft proper methods c^ 
conveying it away. 

CHAP. XIX. 
Of the methods of conveying ofway water. 



B 



Efose we confider what methods are 
moft proper for conveying away wa« 



11 dut-makcs famt idantB require fo great a proportion of 
wsueriadiciflbody and what it it that makes the fame pro- 
ptrtion dcAiBf odwn ; yet this knowledge wovld be of n9 
•^vantage nnlo nt. For it is more than probable, that wo 
Kvcr can, by any kind of culture, h fiu* alter the natoie 
oTplants, as to nooriih, by a finall proportion of water, 
thofe which we find at prefirot require a large proportion ; 
or to oDniilh with water only iiidi of theai if wc find ar 
pi£nt are cSedoally deftroyed by it. Sf^pofing fuch n 
Amufbondont, yet it is vain to imaginct that it oonld bo 

ipplied CO agocaloue. 
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te(, it is oeceflary to inquire, what uc the, 
things that occation our being troubled 
wiili tuo much of it in our iields ? Yos. 
if the caufes .of tbe difeafe are known*, 
it will be the more eafy to apply the rc-^ 
medy. . , 

. Sometimes land. is wet from its fitiu-, 
tion J is cxpofed to overflowings from, 

higher ground, and has no proper de-j 
fcent to allow the water to run off. 
When a great quantity of rain falls* ic 
foon makes its way from the heights into 
t\ic hollows, and there lodges* till it i$) 
exhaled. 

-Sometimes tbe bottom of land is o^ 
fuch a nature, as to force out, in fprings, 
the water that runs below the furfacc. 
Water runs in channels below . ground. 
Sometimes it fprings out, becaufe thefo 
channels, in which it runs, reach the fur- 
face; and famctimes, becaufe it meetS: 
with an interruption in its courfe, which 
makes it force its way upward, and break 
ou{. When water falls upon land that* 
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eafily admits it, it makes its way down- 
ward, till it is rcfiftcd by a bed of till> 
clay, or rock. If this bed has a declivity, 
as is commonly the cafe, the water falls 
along the declivity. If in any place this 
•bed reaches the furface, or if the water 
meets with any interruption, there it 
breaks out ; or if the ground rifes, and 
the bed rifes along with it, then the wa^ 
ter breaks out in the hollow. 

' Sometimes the wetnefs of land is 
occaiioned by the feafon, or climate, in 
which the rain is violent, and fo frequent, 
that no time is allowed the land to dry. 
And 



Sometimes all thefe things may con- 
cur to render land wet. x , y y 



/ 
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The wetnefs of land from its iwj^i?.:i 
may be prevented. The wattr, zi it ft??: 
from the higher ground, may bt rtcdv^jc 
into drains, and, bv thde drain'., <.'r.'*rr.^A 
away; and thus prevented fr'ym '."/rrrr-rv- 
ing the land below. Y^a kWh^^jL^h •' - 



ffft4 Of Vegetation. Book I. 

land may be lb low fituatcd, as to reib- 
dcr it difficult to convey away the water 
that falls upon it ; yet the water may be 
intercepted, in running from the higher 
ground, before it reaches the hollow, hj 
a drain, at a pUce where there may be a 
futBcicnt fall. If the higher ground is ia 
tillage, the ridges and drains of it may 
be placed in fuch a manner, as to preveac 
the water from coming down from it with 
violence ; or the water may be dircded^ 
in its courfe, to chanaels where it can dft 
little harm *. 

The wetnefs of land from the nature 
of its bottom, may hkewife, in fome roea-* 
[ furc, be prevented by drains. Land wet 
from the breaking out of fprings, is ge- 
nerally upon a declivity. If the water 
runs near the furface, before it breaks out, 
it may be intercepted by a drain drawn 
acrofs the dechvity, a little above tha 
^ace where it ftrd makes its appearance, 
nd, if the channel lies deep, it may 
"evented from running over the land 
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by 1 drain, drawn' acrofs txzQUj 
icre it rprings up. In fbme cafes, it 
^ be known, whether the channel of the 
r is near the furface, or lies deep. If 
c land is dry immediately above the place 
I the water fprings out, it is an evi- 
dence that the channel of the water lies 
deep : if, on the contrary, the land is 
wtt, even at fome diftance above the 
pbce where the water fprings out, it is 
a prefumption, that the channel of the 
water is near the furface. It would be a 
certain evidence of it, if there were no 
more fprings but one. But if there are 
Icveral fprings, ariiing from water run-* 
ning in different channels, the land above 
the principal fpring may be wet, not bc- 
caufc the channel of the water of this 
fpring is near the furface, but by the 
breaking out of other lelTer fprings, the 
channels of whofe waters reach the fur- 
£u:e, before that of the waters of the 
larger fpring. 

The wetnefs of land, arifing from the 
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in the fame manner* as that which arife's 
from the other two caufes motioned. 
When land is wet, either from the over- 
flowings of higher ground, or frorti 
fprings, the water, by drains, may be 
intercepted j and thus prevented from do- 
ing harm. But when the wetnefs arifes 
from the climate, or a feafon in Which 
there is too much rain, as is often the 
cafe, it cannot be made dry by intercept- 
ing the water. In this cafe, we can on- 
ly remove obftruftions, and thereby allow 
it, as quickly as poflible, to run away. 
Cafting drains in places of the field where 
the water is in danger of ftagnating, will 
be of Tome ufe ; but this cannot arffwer 
the end i for thereby no more is done 
than conveying away the water, that 
would ftagnatc in the hollow; while no- 
thing is done to convey it from the reft 
of the field. And therefore, to drain 
land in this fituation, it is neccffary to htf 
it up in ridges properly placed, and to 
cut fmall drains acrofs the ridges, where 
nccclTary, communicating with each othcri 
and with the fuirows. I'^or, by thi* m«- 
thodvj 
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thodj . all the fuirows betwixt the ridges ' 
become drains. The water, as it falls 
upoQ the ridge, immediately miakes its 
way to the furrows, and along them where 
there is any defcent ; and, if it is flopped 
ia any of them by the ground rifing, is 
conveyed by the drains acrofs the ridges, 
into fbme other furrow, where there is a 
defcenty along which it makes its way 
off of the field. 

Drains have been mentioned/ as ne- 
ceflary for preve^nting or removing the ' 
wetnels of land, from whatever caufe it 
proceeds^ There are two kinds of them 
u(ed : open drains, and hollow drains *■. 
Hollow draias have fome peculiar advan- 
tages. Being covered with earth, no land ^ 
is loft, aad they are no impediments in 
ploughingf On thefe accounts, they arc . 

* 

• Hollow drains are made by putting (lones into open 
dnifu» covering Ae fiooes widi turf, broih-wood, or draw ; 
aadlhai thrawingeartii Mpqs^topof all. It is neceilary 
that clw dnuBs be made fn fuch a manner, that, when the 
cainb is thrown opon the turf, oir the other things by which ' 
1^ §0Kff ve covered, it muft be of a rnfficient depth to 
> ptottgh ID go^ withoat being incomn^ed. 

preferable, 
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preferable, in fbme cafes, to open draini.' 
But thefe -advantages have made feme per- 
fons ufc them very improperly, and when 
diey could be of very Uttle ule. In every 
I cafe, open drains will anfwer the purpol© 
[ of draining ; and therefore are always ta 
be ufed, when it is uncertain whether 
, hollow drains will anfwer the purpofe, 
I Open drains only are proper for intcrcept- 
^ ing the overflowings of water from higher 
ground, and for conveying away water 
that falls in rain. The rcafon why hol- 
low drains will not anfwer thefe purpofes,' 
is obvious. The water being on the fur- 
face, cannot find its way to them : if they' 
are on a declivity, the water will run over 
them, as it does over any other partoftho 
field : and, if they are in a hoUow, thv 
water will flagnate even above them, and 
will be moftly exhaled before any quan- 
tity of it reaches them. But hollow draini 
may be ufed for intercepting the water of 
fprings. Becaufe nothing more is required 
in this cafe, than to continue the chan* 
ncls of the water below ground to a pro- 
per place, where its breaking out can 
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no harm : for which purpofe hollow 
drains are very proper. 

Before we leave this article^ it will 
lot be improper to obferve^ that land is 
fometimcs wet from the nature of the 
bil. 

There are two kinds of foil, that are 
[nuch expofed to be damaged by water. 
rhe foil in which there is a great 
Qiixture of clay; and the foil in .which 
there is a great mixture of mofs. Expe- 
rience ihowsy that both thefe kinds of 
foil take much longer time to dry than 
others, that have received as much wa-* 
ter» and are in the fame fituation. 

We will beft know how to render thefe 
firils dry, by inquiring into the caufe of 
their wetnefs. 

It is obferved, that clay is a heavy bo- 
dy ; that it does not eafily receive water, 
but that it retains a large quantity, and 
will not eafily part with it, when once 

R received. 
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received. It would feem, then, that clajT 

has many pores, but that its pores are^ 
fmalt. Having many pores, it is capable 
of containing a large quantity of water i 
but, its pores being fmall, the water does 
not eafily enter into it, or pafs through- 



It is obferved, that mofs has fHIl worfe 
qualities than clay ; for it not only retains 
a large quantity of water, but alfo eafily 
admits it. It would Teem, then, that lU 
pores are large; but that it has a ihong 
abforbent quality, or contains a great' 
quantity of undiflblved oil. The lai^enefr' 
of its pores eaiily admits water, and its* 
abforbent quality, or the undiflblved oil^f 
which it contains, prevents the paiTage of 
the water through it. 

It is obvious, that laying up fuch land*^ 
tin ridges, and calling drains in proper 
[places, though of feme ufc, yet wiU. 
peffcdtually remove the watery as the 
rfrom its nature, retains too large a qi 
ttity, and will not give it a paflage ii 
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the furrowfi or drains^ though there is a 
fufficient defcent. To drain fuch land, 
it is neceflary therefore, by culture, to 
change the nature of it, and, in ibmc 
meafure, deftroy its power of retaining 
water. 

As the pores of clay are fo fmall, that 
water cannot find an eaiy paifage through 
it; to drain this kind of foil, its pores 
mail be enlarged. The methods propofed, 
in chap. 6. of this book, for enlarging 
the pafture of plants, feem to be very pro- 
per for this: frequent flirring, and the 
application of fuch n^anures as raife a fer- 
mentation. Thefe operations open the 
pores, render the foil free and open, and 
thereby the water finds a more eaiy paf- 
iage through it. The manures particu-^ 
lartyf that are long in difTolving, are t^e 
mod: proper; for, till they are wholly 
diflblved, they keep the foil continually 
open. 

Some perfbns have obferved, that clay 
has this bad quality ; though reduced to 

R a powder^ 
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powder, yet, when mixed with water, bc- 
-comes as folid again as ever. As this is 
the cafe, though manures may help to 
make it part with the water, as they 
pen the foil hy fermentation, both in rfw 
time of the rain and after it has faUen, 
yet frequent ploughings can do but Uttle 
fervice ; on the contrary, by opening the 
■foil, make it receive the water more eafilr. 
'It is therefore recommended to all perfons, 
who have this kind of foil to deal with, 
as a matter cf the grcatcf? importance, 
to lay up the land, bcfbre the rainy fcafoa 
^omes on, in fuch a manner, as allows the 
water the moft eafy pafTage, ' and expofe 
'' "St bcft to the influence of the winds. Foe 
thereby a great quantity will run off, and 
be exhaled, which other^vife would fink 
into the land. 

ft * As mofs has its pores too large, and has 
M|m abforbent quality, or a large quantity 
of tindiffolvcd oils, which prevents the 
pafTage of the w^tcr through it j to draia 
^18 kind of foil, it is neccfiary to lefleq 
" s pores, reader it more compaift and firnq 
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and, if poflible, deftroy its quality of re- 
taining water. Frequent ftirring, as al- 
ready mentioned in the cafe of clay, and 
the application of fuch manures as raife 
a fermentation, will leffen its pores, and 
render it more firm and folid ; and there- 
by prevent it from receiving fo large a 
quantity of water. And the application 
of fuch manures, as tend to make the mofs 
putrefy, and to difTolve its oils, will, in 
fome meafure, deftroy its power of retain-- 
ing water, and thereby allow it a more 
eafy paffage. 

Sometimes it is obferved that land is 
wet, though there is in it a great mixture 
of fand or s^ravel. Thefe are kinds of 
foil which allow the water an eafy paf- 
fage, and are commonly very dry. When 
Aey are wet, this muft be owing to the 
nature of the bottom. Clay, tiU, or 
fbmething that does not cafily admit wa- 
ter, muft lie near the furface. When this 
is the cafe, the land, though on a declivity, 
¥rill be wet after violent rain. The water 
is evilly admitted by the fand or gravel 
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on the furface j it is refifted by the clay, 
qr till, in the bottom ; and, though it 
.defcends along thefe, yet the abforbcnt 
quality of the foil, and the other inter- 
ruptions which the water meets with, 
render its motion very flow. When land 
in this (ituation is on a plain, the qualities 
of the fand and gravel can be of little 
Bfe to render it dry. It is needlcfe to 
propofe drains in either of thefe cafes. 
The method of ploughing is the only 
thing that can be of fervice. Forming 
the ridges in fuch a manner as to make 
many furrows, and placing them in fuch 
a manner, as to make the furrows inter- 
cept the water, feems to be the proper 
way of draining this kind of land, when 
on a declivity j and the forming tlie rid- 
ges in fuch a manner, as beft to cxpole 
the foil to the influence of the air and 
winds, feems to be the proper way of 
draining it, when on a plain *. 

* Set book I. chap. 14. and j6. 
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CHAP. XX. 

Cy tbe methods' of draining mariJheY. 

1"^Herx are many mitriflics in Scot- 
^ land. Some hiav6 been drained^ 
and turned into very fertile land. The" 
water which fapplles th'efe m'ari(he$ arifell'* 
from fprings> which are obferved coni-^ 
moniy in great plenty at the bottbihy 
The water of the marifhes hating no' 
ctirrent, allows plants to gr6W from timfe' 
to time. Thefe plants^ with the earfh' 
waffaed down from the high grounds, ' by^ 
which marifhes are commonly furround6d;' 
and the dnft blown in by the winds^ have^ 
by degrees formed a fpungy foil, which', 
may be laid to float on the 'water. A" 
f(nl, formed in this manner, muftbe rich'; 
and» wfien drained, of great value. 

To drain a marifh, it is ncceflary, in ' 
the firft place, to convey away all the ftag- 
nating water ; and this water can be con-^ 

veytd away in no other manner, than bj^ ' 

a 
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a large open drain, with a fufHcient fall. 
This fall muft be fuch, as to carry off the 
water from the bottom of the mariflij 
othcrwife little advantage is to be ex- 
petfled from it. By conveying away all 
the ftagnating water, fome land on each- 
fide will be gained : for, the water being 
removed, the earth, by degrees, will 
fubfide, and become firm and folid. By 
this likewife the bottom will become firm; 
which will allow the drain, by degrees, 
to be carried forward through the middle 
of the marifh. If the fprings, by which 
the marifli is fupplied, arifc near the mid- 
dle; this principal drain, with fome 
branches out from it on each fide, where 
the fprings are largeft or moil numerous, 
will be fufficient. But if there are fprings 
in all places, as is frequently the cafe, it 
will be ncceffary to make drains at the 
fides, as nearly parallel to the principal 
drain, as the fituation of the marifh will 
allow, to intercept the water that comes 
from the heights, and fuppUes the fprings.- 
It will be ncccflary likewife, to make com- 
munications, by crofs drains, betwixt the 
parallel 
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parallel drains at the fides, and the prin- 
cipal drain in the middle. All thefe drains 
muft be kept open for fbme time. When 
the earth hath fully fubfided, and become 
firm and folid, then the drains upon the 
fides, and the crofs drains^ may be turn- 
ed from open into hollow drains : though 
it would be more proper, if the marifh is 
large, to turn fome of them into fences 
for inclofures. The principal drain, if 
the mtrifh is large, ihould always be kept 
open ; and, though fmall, ihould not be 
altered, except the earth becomes quite 
firm, and there is a defcent for conveying 
away the water as it falls. 
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BOOK ir. 

of Tillage. 



CHAP. r. 

Of the dejign. 

IT was obferved in the laft book, thtf 
ftirring and turning over the earth » 
proper for increafing the food (A 
..plants, enlarging their pafture, and dc- 
k flroying weeds. . It was obferved likewifc, 
that laying land in ridges, is neceffary, ilk 
many cafes, to drain it when wet. Thi» 
operation, by which the earth is ftirred and 
turned over, and by which land is laid tip 
in ridges, is called lUlage. 

That this operation of tillage may be 
performed in fach a manner as to anfwcr 
the ends propofed, It is of importance ft> 
know thefe things following : The nature* 
of tlie different fuik proper for producing 
plants j 
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plants ; the inftruments proper for ftir- 
ring and turning over thefe foils; and 
the manner of con(lru£ting and ufing 
thefe inftruments. By the knowledge 
of thefe things, tillage will be per- 
S^rmed in fuch a manner as better to 
anfwer the end propofed, whatever it 
is; whether the increafing the food of 
plants,^ enlarging their pafture, deftroy- 
ing weeds, or removing wetnefs. To 
inquire^ then, into theie things, is the de- 
fign of ^is book. : 

C H A P. li. 
Of the £mfim offcdls with refpe^ to tillage. 

IT is difficult to reduce the different foils 
to proper clafles. Every foil is a com- 
pofition of differoit kinds of earth, and 
is diftinguiihed by the kind that prevails 
moft ; fiicfa as clay, mois, fand, &c. When 
treating of foils with refped to tillage, 
it is needleis to diftinguifii them in this 
manner. It is more proper to divide them 
into thefe kinds SoUowing : ftiff and lig^t^ 

S 2 wet 
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wet and dry, deep and {hallow. The rca- 
fon of this is obvious : the method of per- 
forming this operation of tillage, has a 
reference to one or more of thefe quali- 
ties of foil, and to no other. When treat- 
ing of foils, with refpedl to the application 
of manures, another divifion may be ne- 
ceflary, and other qualities confidered. 
But, in treating of tillage, this divifion is 
fufficient. It is proper, however, to ob- 
fcrve, that there are different degrees' of 
all thefe kinds of foil ; which makes a 
great variety of them, and as great a va- 
riety in the methods of management. 



CHAP. 



III. 



Of the inftruments ufed in tillage. 



THei 
ufe 



^ERE are a variety of inflrumentf' 
ufed in tillage : the plough, the 
' harrow, the roller, the hoe, the fpade* 
tSc. There are a variety of kinds alfo of 
thefe ditferent inftruments. The firft' 
three of them are the inrtrumcnts chtefljF' 
ufed in our fields: the plough, the bairo^ 
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and the roller. We {hall confine ourfelves 
therefore to the confideration of them ; 
ind we begin with the plough, as the 
moft important. 

C H A P. IV. 

Of the plough. 

TH £ plough is the principal inftru- 
ment u&d in tillage. There are 
feveral difierent kinds of ploughs ufed in 
Scotland: the old Scots plough, the plough 
with the carved mold-board> the plough 
with the feathered foke, the wheel- 
plough, the four-coultered plough, and 
the iron plough. All of thefe ploughs 
differ from each other. The difference 
betwixt feme of them and others is very 
confiderable. 

Each kind has its admirers, and, no 
doubt, its peculiar properties. It will not 
be amifs, that we give all of them a par- 
ticular examination, confidcr the feveral 
parts of each, fliow the various iifes of 
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their feveral parts, and compare die 

ploughs themfelves, and their operations, 
with one another. By this we will bcft- 
know, in what refpedts one kind is pre- 
ferable to another ; and likewife how, 
and on what occafions, the different 
kinds are to be ufed. 



Li 



The author of the new fyftem of agri- 
culture takes upon him to fay, that there 
are no Icfs than an hundred different 
ploughs in England, and all of them bad. 
He likewife affcrts, that two kinds only 
are neceffary. He defcribes the two kinds ; 
and calls the one a ftrong plough, and 
the other a fmall. The ftrong one, he 
fays, is for hard ftiff clay ; and the finall 
one for foft mellow land Thefe ploughs, 
he does not pretend, are fitter for tillage 
than the others ; but that they are much 
caficr drawn. Two oxen are fufficicnt, he 
fays, for the ftrong one ; and two horfcs, 
or even one, for the other. He afferts, 
that one of thefe ploughs, with two cattle*. 
will do more work than one of the com- 
mon ploughs with iix. Such affcrl 
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are but too common with the writers on 
agriculture ; and are evidences of nothing 
i^ much, as of the aifurancey the pride^ 
and partiality of mankind. 

CHAP. V. 

Of the old Scots plough. 

IT is proper to begin with this plough^ 
as it is as yet the moft common. It is 
fuppofcd to be the plough moft generaUy 
underftood ; and therefore the other 
ploughs (hall be compared with it, ra- 
ther than with one another. When right 
made, it is the beft general plough ; that 
is» the moft proper plough for all purpo- 
fest when one only is ufed. Some of the 
other kinds of ploughs are, perhaps, more 
proper for fome particular ufes ; but none 
of them are ib fit for all purpofes. Thia 
may appear furprifing to fome |>erfons; 
and, therefore, it is neceflary to obferve, 
that, by the plough, we mean the origi- 
nal ftrudure, form, or plan of the plough, 
^d not this plan ill executed, as it is in 

maxTf 
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many of the ploughs in the di^rent 
parts of the country. Becaufc bad tradef- 
men make this plough heavy and clumfy, 
fomc perfons feem to imagine, that this is 
entirely owing to the kind of plough ; but 
this is unreafonable ; for it is certaia, 
that this plough may be made as light and 
neat, as any kind of plough whatever. 

When we aiTcrt, that the Scots plough 
is the moft proper for all purpoics* it 
muft be remembered, that we have in 
view the lands of Scotland, in their pre- 
fcnt Ijtuatton. In lands that are impro- 
ved, where the faft ftoncs have been care- 
fully digged out, and the fmaller Hones 
frequently gathered off *, and the land 
kept free of the roots of quickening-grafs j 
the Scots plough may be made fmallcr 
and lighter, than in the following dcfcrip- 
tion ; Ibme improvements may be made 
upon it, and even fomc other kinds ufcd 
to greater advantage. But, while our 

* In a fchnne or iniinagcinent which require! tlie &c~ | 
queni laying off land inio grar^, for hay; ihc 1 
ftgoci will be ill gsihcicd off in a fhort limc. 
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lands are in their preferit iituation» this 
plough will be found, upon trial; to be 
the moil convenient; 

The fevcral parts of this plough are'; 
the head, the beam, the fheath, the 
wreft, the niold*board; the two handles; 
and the two rungs ; thefe arfe of timber : 
and there are of iron, the foke, and coul- 
ter. Thefe different parts are defigned 
for the purpofes following; the head 
and foke for opening the land below ; the 
coulter for cutting any thing that is hard, 
on the furfsrce, and for feparating from 
the firm land the earth that is ftirred and 
turned over by the plough ; the wrift and 
mold-board for railing this earth, and 
turning it over ; the beam for fixing the 
draught to, and keeping the feveral parts 
of the plough together ; the two handles 
for directing and managing the plough; 
and the two rungs for fixing the two han- 
dles together. 

Though the original form and ftruc- 
ture of this plough is good, and though 

T a 
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a great deal depends upon the juft propor- 
tions of its feveral parts ; yet few perfonj 
have examined it with that accuracy which 
it deferves. Some, taking it for grant- 
ed that the original form of it is bad, 
have endeavoured to introduce ploughs of 
a different form in its place ; and, with- 
out knowing whether or not the feveral 
parts of it are in their juft proportions and 
politions, have been prevailed upon t(f 
atteft, That, upon trial, a plough of ano- 
ther form is found to be more e^y 
drawn, and to make better work. ^ 
comparative trial Is, no doubt, the pro- 
per way to judge which of two plough* 
is the beft : but, by this trial, we canno^ 
r^etermine which of two kinds is the bcil, 
linlcfs we know, that both the ploughs 
L|ried are equally good of their kind, 
I -This is mentioned to prevent pcrlbns frocqr 
J Jjcing impofed upon by pretended trials^ 
%-Vid to engage them to make thcmfclvcft 
mafters of the llruftures of the different 
ploughs, before they determine which i» 
the bell. 



Bo 



Chap.V. Of the old Scots Plough. 14^ 

fiuT though it fhould be allowed, that, 
in fbme refpedls, the Scots plough is infe- 
rior to foine others lately introduced ; yet 
ftill it may be ufeful, particularly to thoie 
who are attached to it, to give a particu- 
lar defcription of it, and to ihow how to 
hiake it, in the manner moft proper to 
ahfwer the purpoles defigned. 



T this defcription of the Scots 
plough miaiy be the better underftood, wc 
fliall confider the feveral parts of it fepa- 
rately, and (how how they are joined to- 
getiier 1 and, to af&ft us, fhall make ufc 
pf a few £gures. 

The part of the plough that falls na- 
turally to be confidered, in the firft place, 
is the head * ; fee fig. i . The length of 
the head, from A to B, is about twenty 
inches ; and the breadth, from A to D, 
about five inches. C is the point upon 
which the foke is driven ; and the length 

* This part of the pkragh, wbkh, in Scotland, b called 
tke betidt if commonly, in England, made of iron, i» of 
Wpcce with the foke, and is called {bt fUu9h'/hare. 
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from B to C, is about fix inches, a is the 
mortoife, into which the larger handle is 
fixed ; and b is the mortoife, into which 
the Iheath is fixed. 

The head is the part of the plough 
that goes in the ground. The ftiorter 
therefore that it is, the friiSion is the lefs^ 
and the plough the eaficr drawn ; and the 
longer that it is, the plough is the more 
fleady in going, and not i'o eafily put out 
of its diredion, when it meets with ob- 
ftruftions. Twenty inches may be con- 
fidered as a mean length, and will iinfwer 
tolerably well in every fort of land. In; 
land where there are few obftruiftions, it 
may be a little fliorter; but in land where; 
there arc many obftrudlion^, it Ihould be 
a little longer. The narrower that it is, 
provided it is ftrong enough, the better i- 
for the fridtion is the Icfs, and the breadthj 
ferves no purpofe, but to make it ftrong. 
The two mortoifes in it will not allow it» 
at Icaft where they are, to be much left 
than five inches, even in land where, thi 
plough meets with the feweft interrup- 



re.tJi^ 
:rrup-fl 
tiett« 




Ghap. V. Of the old Scots Plough. 14} 

tions in going. The length from B to C 
is for fixing the foke, and wha^;ver ferves 
this purpofe is fufficient, 

The fheath falls naturally to be con-^ 
fidered in the next place. It is repre^t 
fented, in fig. 2. by £ B. It is driven int 
to the mortoife, b ; and thus fixed to the 
head A B. It is not perpendicular to the 
head, A B j but placed obliquely, fo as to 
make the angle, contained by the lines 
E B and A B, about 60°. It is about 
thirteen inches long, befides what is dri- 
ven into the mortoife, b ; about three 
inches broad, and one thick *. 

Now it is to be obfcrvcd, that to the 
fiieath is fiiced the mold-board, zs in lig. 
10. in the fame manner as the wriA ii fix- 
ed to the head in fig. 7. The deiign of 
the mold-board is to turn over the earth 

* This pan of ike Scou f^ao'^ wbi-.h «e uT! *!>e 
A*tk, Itas the ftnie nanc pm it bp Kmc %4 iIk toiit'dU 
wiiten. But, in the mKw-jsKid e .i t i ihrSxJ&ift »!>««>• 
floagk, that wbidt xafirm w tie fr ^ ef ^ U '.tLti. iitj»r*- 
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of the furrow, which the plough makes : 
and it is ol>vious, that, according to the 
pofition of the (heath, the earth of the' 
furrow is turned over more fuddenly, or 
is raifed and turned over more gradually. 
If the fheath is fet near the perpehdicU- 
Jar, the earth of the furrow, in rifing up 
from the fore part of the wrifl, is {bon 
refilled by the mold-board, and turned 
over fuddenly. For, if the fheath; m- 
ftead of being placed in the pofition EB, 
is placed nearer the perpendicular, m the 
pofition c B, the mold-board, as it makes 
an angle with the plane of the head 
and fheath, of about 30'', as fhall be fliewri 
afterwards, will be rajfed above that plane, 
at the point f, arid will give refiflencc to 
the earth of the furrow, at a place of the 
plough, where no refiftarice is given, If 
the flieath is in the pofition £B; and 
therefore will turn it over more fuddenly. 
On the other hand, if the fheatli, inftead 
of being placed in the pofition E B, is 
placed more floping in the pofition g B, 
then the earth of the furrow is higher 
raifed up, before it meets with the fame 
refinance j 



refiftance; a^ when tbp iheatb is in (he 
portion £ B, and is turned over more 
gradually. 

It may be obierved likewiief .that, ac-* 

upper part of it^ where it 13 fixed to ^ 
beam^ is nearer, or at a greater diflaiicc 
from the coulter : fee fig. 6. And^ ac- 
cording to this diftanc(?» the plough is in 
^eater ox leis danger of beifig chot^e^ 
{a§ tl)€ ploughmen term it), wheo going '^ 
land t}^t is fiill of the roots of quicken- 
iag-gr^, or has upon it a rank ftubble« 
Any perfpn tl^jit will careful!]^ obieryp 

^ pl^MS^^ ^[^'^g ^^ ^^^ ^ either of the^ 

fituations, will foon find, that the ilubbUy 

or the roots, which the plough pufhes bc« 

fore it, are fpn^etimes intangled betwixt 

the coulter and flieath, and thereby tiic 

plough interrupted. The nearer that the 

iheath and coulter are to each other^ 

where they are fixed to the btam^ this 

happens the oftener ; and, the farther tbcy 

are from each other, this happeta the 

ieldomer« 
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' If the (heath flopes in fuch a manneri^ 
OS to make an angle with the head of aboir|* I 
60°, the earth of the furrow will be fuf^ 
ficiently raifed up, before it is turned ovcrir 
and the fheath and couher will beat a fuf-r 
ficient diftance from each other, wherd 
fixed to the beam. 



The length of the ftieath depends upon 
the pofition of the beam. As the beam is 
high or low fet, the (heath muft be longer 
or fliorter. It is commonly about a foot 
from the upper fide of the head to the un- 
der fide of the beam. It is needlefs to 
give direftions about the breadth and 
thicknefs, for they ferve no purpofe but 
to render it ftrong. 

The larger handle falls to be next cob- 
fidered. It is reprefentcd in fig. 3. by 
F A. It is fixed to the head, bydrivii^ 
it into the mortoife, a. It is iit lenj^ 
from A to F, abcrut five feet four ineheat 
and in diameter, at A, and upwards to 
the place where it is fixed to the beaiDj 
about two and an half inches ; but it bd^ 
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comes lefs and lefs^ as it approaches to F. 
The handle is not ftraight; about ten 
inches from A, there is a curve, which, 
when F is raifed to its proper height, 
makes the lower part of it nearly parallel 
to the (heath £ B. To determine the 
pofition of the handle, extend the line 
B A, and raife the end of the handle, F, 
fo that the perpendicular F G, let fall 
from F upon B A, extended to G, may be 
about three feet two inches ; that is, that 
it maybe about three feet two inches from 
the end of the handle, which the plough- 
man holds by, to the bottom of the furrow 
which the plough makes when going. 

According to the length of the 
handles, the perfon that holds the plough 
manages it the eafier. The reafon is ob- 
vioiis; the longer that the handles are, 
the ends of them, which the ploughman 
holds by, are the farther removed from 
die centre of gravity ; and therefore the 
plough itfelf is turned by them with left 
ftreogth. If the larger handle is about 
fi?€ and an half feet, the plough may be 
.... U eafily 
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eafily managed upon any kind of land. 
The handles of the Hartfordlhire wheel-* 
plough are fliorter ; but then it is to b* 
oblerved, that the wheels regulate the 
plough, and leave the perfon that hold« 
very little to do. 

TnE higher that the ends of thehandloi 
are raifed. provided they are no higher 
than the lower part of a man's breaJlj 
the perfon that huld$ can the more qa&ty 
raife the plough out of the ground. Fof 
the plough is raifed out of the ground by 
pretKng upon the handles which rail*e« 
the fore part of the plough : and a perjoq 
can prefs with greater force when {land- 
ing upright, than he can do when ofali 
ged to ftoop. Oa Uie contrary, ^h^. 
lower that the handles arc fet, the plougb^ 
man can the mor« cafdy force the plougb 
into tl>e ground. For the plough 
forced into the ground by railing the baii-» 
dies, which finks the fore part of tho 
plough i and a perfon can railb a weight 
luuch more caiily, when he is obliged, to 
(loop to vc> than when it is niicd AbyvA 
hi 




Chap. V. Of the old Scots Plough. i ^^ 

his hand. When the handles arc fet about 
three feet high, a perfon of an ordinary 
fee may manage the plough ; and, with 
BO great difficulty, can either raile the 
plough out of the ground, or force it into it. 

The defign of the cur\'c in the handle 
is to ftrcngthen the plough. For the near- 
er that the lower part of it, by the curve, 
approaches to the parallel of the flicath, 
the beam is the (horter, and the plough 
more compa& and firm. 

We proceed next to the deKrJ: ti^^L ^; 
the beam It is rtrrefented i:. S:^. c. 
fixed to the larger har.dk --r.-i tr.^ :?•:•.' ; 
all of which, with tht :.'-i/l, '^r^ ' '-' '- 
fame plane. ^The ---rr:. / >; f v" •' ^ 
to I, is about fix fttt. It :• '/v.-* 
inches diameter; ir^t : 
a manner, as to ztjlc': ** t i^^'^^r^. \. -. 

^ mm 

c d about five iricht:: 

The plane c^'tLt V. / ' ^ '' 

raifcd above th* ^",?^t v' • • • ' 
when the pl^^g^- - 
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depth* the beam may not be incommo- 
yiJ- ded by any thing on the furface.^Butit 
1^^/^ ought to be no higher raifed than is necef— 
a»* //• fary i for the nearer it is to the head, the: 
iheath is the ihorter, and the plough. 
more compaa and firm. Let the head, 
B A, be extended to K, and let the per- 
pendicular, K H, be raifed upon B A ex- 
tended, lb that it may be about ten inches, 
Irom K to the place where the perpendi- 
cular cuts the handle, at H ; and H is 
the proper place to which the end of 
the beam is to be fixed. This makes it 
ten inches, from that place of the handle 
to which the beam is fixed, to the bottom 
of the furrow made by the plough in gojuog. 

The pofition of the beam depends up- 
on the number of cattle in the plough,^ 
and the manner in which they are yoked :^ 
and it is fct high or low, according to chff 
diredlion of the draught. ,. 

To determine the poQtion of the beanip 
when there arc two horfes in the plougb 
yoked abrcail, extend A B, tlie other wajr^ 
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Id L, fb that the diftance from K to L 
Bay be thirteen feet ; which is allowing 
•fix feet for the length of the beam, and 
Jevea feet for the diftance of the ihoul- 
den of the horfes, from the point of the 
beam. At L, raife the perpendicular L M 
about three feet four inches,- being the 
he^t of that part of the ihoulders of 
die bofiea, to which the draught is fixed. 
Then determinet as exaAly as poflible, 
what point in the line A B is the centre of 
gfari^ of the plough ; which, when the 
plotigh is finiihed, will be found to be 
near to B. Join M to B, and bring the 
end of the beam, 1, to touch the line B M; 
and this i% the proper pofition of the beam, 
when there are only two horfes in the 
]dough yoked abreaft. 

When the beam is placed in this man- 
ner, let fait the perpendicular, I N, from 
the place to which the draught is fixed, 
upon A B extended. This perpendicular 
is found to be about fifteen inches : To 
that, if a rule is laid along the head, and 
enended forward, and the beam placed 
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in fuch a manner, as to make the ncare(l 
dtflance from the bolt-hole, at the end of 
the beam, to the rule, about 6fteen inches t 
it is right placed, as before direi^ed, when 
two horfes only are in the plough, yoi^cU 
ftbreaft. 

To determine the pofition of the beam) 
when there are four horfes in the plough* 
yoked two abrcail, extend A B to O, fo 
that K O may be twenty-two feet, which 
is allowing nine feet for the didance of the 
fiioulders of the firft pair from the nioul- 
dcrs of the Ufl: pair ; at O raife the per- 
pendicular O P equal to L M, and join 
P to B. Two equal forces are now ap- 
plied to the plough in different diredlions; 
the one in the direflion B M, and the 
other in the diredion B P. liikSt the angle 
M B P by the line B Q^ and B Q^ is the 
direftion of the two forces united. Bring 
the end of the beam to touch the line 
^ Q^^and thie is the proper pofition of the 
beam when four horfes are in the plough 

■ y^^'=^ two abreaft. Let us fuppofc that 
tiie end of the beam cuts the line B Q^at Q*^ 

■^ ' thcnT™ 
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then the beam is in the poiition H Q»^and 
the perpendicular QJ^ is found to be about 
twelve inches ; fo that if the beam is placed 
ID fuch a manner^ that the neareft dillance 
from the bolt-bole to the rule, in the po-* 
fitioa formerly mentioned, is about t\Telve 
inches, it is right placed, when there are 
Uns hor{es in the plough yoked two a* 
hreaft. In the fame manner may be found 
rbc true poiition of the beam, whatever 
number of cattle there are in the plough, 
or in whatever manner yoked *. 

Thz beam is made fix feet long. It ie 

* Tmvaii « phtigk b right conAruaed, yet in (bmc 
iMdi it will (» too daep, and in odiei» not deep enoggb ; 
tUt is owing to the oblique pofition of the cxiulter mectiiig 
vfrtk rcfiftance on diffbent ]rfacet. If the land is loft and 
Am Aon, axA hud below, ai b the cafe when one is in- 
cCaBd to ptongk a $etd a little deeper than ufual, the re- 
^ftance which the point of the coulter receive), gives the 
plaagh a tendency to come out of the ground ; and when 
iha hut is fimei above than below, as i* the cafe when 
ihcK is a Hwgh IWard of vals upon ftrft laiid, then the re- 
^Itaace which the coulter neets with above, more than be- 
low, makes the plough go in too deep. It is verj' liiMcuit 
a make a plough go in land of this kind at an equal depth, 
«vJtfeHtliBvJ4ga'Wlied.vtt|ecndof the beam. 

obviouu 
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obvious that it cannot be much fliortcr. 
The draught in a four-horfe plough muft 
be fixed in the line B Q^ Now, fup- 
pofing that the beam is fix feet, Q__N is 
only twelve inches ; that is, twelve inches 
from the bolt-hole to which the draught 
is fixed, to the bottom of the furrow made 
by the plough in going. Suppcfing like- 
wife that the plough makes a furrow eight 
inches deep, as is fometimes done, then 
there are only four inches from the bolt- 
hole to the furface, and if the beam is but 
three inches diameter at the bolt-hole» 
which is the \caA that can be fuppofcd, 
there arc only two inches and an half from. 
the under fide of the beam to the furface, 
which is as little as can be allowed, to 
prevent the beam from meeting with in- 
terruptions in moving forward. But if 
the beam is made Icfs than fix feet, to 
bring the bolt-hole to the line B Q^ it 
niuft be fct lower; and if this is done, the 
beam has not freedom to move, if the fur-' 
row is eight inches deep. The beam, 
however, may be made fliortcr in a two- 
horfc plough, or an ox-plough. Tbe< 
draught 
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dfaught in thefe ploughs muft be fixed in 
the liiie B !» and the bolt-hole may be 
hcoaght to R> which makes the beam fix 
tf Ceven inches (horter, and yet (till as far 
firom the bottom of the furrow as in a four- 
horfe plough when it is at Q^ The length 
qS the beam, however, depends upon the 
depth of the furrow intended. If the fur- 
row, at any time, is to be more than eight 
inches deep, the beam muft be more than 
fix feet long ; but if it is never to be lo 
much as eight inches deep, the beam may 
be leis than fix feet. 

The beam is curved fo as to make the 
perpendicular c d about five inches ; ^ is 
the place of the beam through which the 
coulter pafles, and it flopes in the pofition 
tf. When there is any ftubble or a fward 
of grafs on the furface, or any roots in 
the land, they are raifed up by the plough. 
in going ; and if immediately before the 
coulter the beam is placed near the furface, 
the things raifed up by the plough are in- 
tangled betwixt the coulter and beam, and 
thereby the plough is much incommoded. 

X The 
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The more that the beam is curved, that is, 
the longer that the perpendicular c d is, 
the plough is the lefs incommoded; for 
the things raifcd up by the coulter^ not 
being To foon refilled by the beam, are 
turned to a iide along with the earth of 
the furrow, inftead of being intangled be- 
twixt the beam and the coulter. But the 
longer that c d is, the beam is the more 
eafily broke, and the (heath and coulter 
being longer, are thertjby rendered weak- 
er, and the more eafily broken Ukcwifc. 
When the beam is curved in fuch a man- 
ner as to make c d about five inches, the 
impediments that the plough meets with 
in going may eafily be removed, or, ac- 
cording to tlie language of the ploughman, 
the beam is welt redd, and at the iame 
time fufficiently ftrong. 

The perpendicular H K let fall fronif 
the place where the beam is fixed to the, 
larger handle, to the plane of the head con- 
tinued to K, is ten inches, according as 
the beam is curved, the end of it ait H, 
muft be fct higher or lower. If it is much, 
curved. 
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carved, it may be fet the Itiwer, becaufe 
die curve raifes from the furface thatpart 
c^ the beam by which the plough is In- 
commode] ; but if Httle curved, it muft 
be fet the higher^ that fo befote the coul- 
ter it nuy be raifed to a proper dillance 
from the furface. When the perpendicu- 
lar cV is about five inches, the perpendi- 
cular H K may be about ten inches. 

Tafc pofition of the beam depends upon 
'the ■way of yoking the cattle, and the di- 
redton of the line in which they draw. If 
the perpendiculars M L and P O are made 
longer, or brought nearer the plough, then 
the end of the beam at I or Q^muft be 
higher raifed j and if the perpendiculars 
are fliorter, then the end of the beam mull 
be lower fet< When K L is thirteen feet, 
and L M three feet four inches^ fo that 
the draught is in the dire^ion B M, then 
I N is fifteen inches ; but if K L is lefs 
than thirteen feet, or L M more than 
three feet four inches, I N muft be more 
than fifteen inches ; or if K L is more 
than thirteen feet, or L M lefs than three 
X 3 f«t 
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feet four inches. I N mud be lefs than 
fifteen inches. In like manner, if K O is 
twenty-two feet, and O P three feet four 
inches, and two draughts given to the 
plough, the one in the dirctftion B M, and 
the other in the direction B P, fo as to 
jnake the direftion of the united draughts 
in the line B Q_, then I coincides with Q^ 
and I N is only twelve inches : but if 
K O is lefs than twenty-two feet, or O P 
more than three feet four inches. I N 
mull be more than twelve inches i or i£ 
K O is more than twenty-two feci, or 
.0 P lefs than three feet four inches. I N 
saait be lefs than twelve inches *. 

Fig. 5. reprefcnts the foke fixed to the 
d of the head ; it is about two feet long, 
s the head is twenty inches, the parts of 

• Fkom the account hetr given of th* method of pUctn^ 
e bcum, it will appear how the plongh may be mule c* 
' go deeper or fttallown, by the wayi of yolun^ tk> catilsi 
By placing tht cutle at a greater diftance from the pUm^ 
« putiin'i ihe trace* lawtr upon their (houlderi, the plou^ 
» made to go dwper i and by bringing the cattle nrtrer tin 
plough, or fiifinp the mco, or OiortcMng the fauk tfipe^ 
.»h« plough u made to go OoUtwer. 

tht 
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the Scots plough that anfwer to the Eng- 
lUh ploughihare, are in length about three 
feet eight inches* 

In fitting the foke to the head^ it is found 
neoeflary .to turn the point of it a little 
towards the land, or to the left fide. The 
ftafoD is this : The foke, in going forward, 
meets with greater refiftance from the 
land-fide, which is firm, than it does from 
the furrow^fide, which eafily yields to it. 
This gives the plough a tendency to come 
cot of the land ; and therefore, to prevent 
this» it is neceifary to turn the point of .the 
ibke a little towards the land. By turn- 
ing the point of the foke, an alteration is 
made in the going of the plough. When 
turned to the left fide, as has been obfer-- 
ved, the plough takes off more land; when 
tamed to the right, it takes off lefs land ; 
when turned upwards, the plough goes 
ihallower ; and when turned downwards, 
it goes deeper : for . to the fide to which 
the point of the foke is turned, the 
plough naturally tends, from the refift- 
tnce it meets with from the oppofite fide. 

But 
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-■ BiiT it U obvioDS, that the turning ftie 
point of the foke, not only makes an al- 
teration in the going of the plough, but 
alfo makes it not fo eafily drawn. For let 
us fuppofe, that the foke, inftead of being 
in the direftion B P, is in the dircftion 
BO; fee fig. 5. The beam and the head 
being in the fame direftion, the plough 
muft move forward in the dire<ition A B; 
and it is obvions> as this is the cafe, that 
it meets with greater refiftance, when the 
foke is in the direction B O than when in 
the direction B P. When the foke is in 
the direiftion B P, the point opens the fur- 
row to its full depth, and no refiftance is 
given but to the upper fide, by the raifing 
of the earth ; but when it is in the direc- 
tion B O, refiftance is not only given to 
the upper fide, by its railing the earth, but 
a much greater refiftance is given to the 
under fide by its opening the furrow. For 
as II is much lower than O, the furrow is 
not opened to its full depth by the point 
of the foke, but is made deeper and deep- 
er by the under fide of it, as it moves for- ■ 
ward* which is a great intcrrupti»n io- 
dic 
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tbe plough, and inakes it much hedvier to 
draw.. 

It may be obfervcd Ukcwife, that the 
3tMng of the plough depends, in famB 
meaTurc, upon the length of the foke. 
The longer that the folce is, tlic plough 
goes the deeper ; and the fliortcr that it iav 
the plough goes the (hallowcr. The rea-* 
Too is this : Whai the Ibke is made longi 
the centre of gravity is brought forwatd' 
from B.^This would require the -end of 
tliC beam to be fet loweri ^nd, if thiK'tx. 
PM d<QDe, the f>lough mu^ go too deep. 
On the other hand, if the Ibke is fliort,. 
centre of gravity is put back from B, 
would require the beam to be a 
dfcd } and, if this is not done, the 
mull go too {hallow. That a 
of the centre of gravity requires: 
the bcam.< 
ofc that the 
\ii being at K, 
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fcribe the arc N I Q^ Wlicd i he cc ptf c of 

gravity if at B, the end of the beam nnft 
be at I ^ for it is there that it touches the 
line B M* But if the centte of gravity is 
at a, the end of the beam maft be at Qj 
for it is there that it touches die line aM^ 
and thust when the centre of gravity is 
brought forward, the beam muft be lower 
iet. Let us now fuppoie, that the centre 
of gravity is, on the other fide of B, at 
i I join i to M. The point of the beam 
mud now be at N ; for it is there that it 
touches the line a M : and thus» when the 
centre of gravity is put back, the beam 
mud be raifed. 

FiQ. 6. reprelents the coulter fixed to 
the beam* It is about two feet ten inches 
long, two and an half inches broad, fliarp 
at the point» (harp alfo before, and diicfc 
on the back, like a knife. To determiiie 
the place of the couher, raifc a perpendi^ 
cularatB. upontheheed AS; and where 
d^^t perpendicular cuts the beam» is the 
place through which the coulter pefiEes; 
U is iLxcd and diieaed by wedges* 6f m 
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to place the point of it equal to» or rather 
a little before the point of the foke ; and 
upon a line with the left iide of the head* 

This obliqae pofition of the coulter makes 

• 

it have the greater influence;. For when 
it meets with roots, or any other things 
that interrupt its going, it throws them 
out of the land, which requires lefs 
ftrength, than cutting or puihing them 
forward; which it muft do, if fet near 
the perpendicular. Befides, in this oblique 
pofition* it more eaiily cuts any thing that 
is hard, as it moves forward, than when 
placed more upright. Its other pofition, 
with the point in a line with the left fide 
of the head, makes it open the furrow in 
iuch ^ manner, as to prevent the refinance 
to the head frcMn being fo great as it 
would be, if the point of the coulter was 
placed more to the right. For, if the 
point of the coulter is placed to the right 
of this line, the left fide of the foke rubs 
upon the firm land ; but, if the point of 
the coulter is placed exa&ly in this line, 
then this fide t^f- the foke meets with no 
refiftance, but from the earth that falls 

Y betwixt 
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betwixt tlic fokc and the coulter. Oa 
the other hatad, if it is placed to the Ifcft 
of this line, it will force a great load of 
earth upon the foke, meet with more re- 
fiftanrc itl'elf, and be in greater danger of 
being broken, or put out of its dircflion. 
From this we may obferve, that the go- 
ing of the plough depends, in fomc mea- 
iure, upon the pofition of the coulter. If 
the cdolter is placed upon a line with th6 
left fide of the head, then the plough 
meets with little rcfiftantre on that fide, 
and goes ftraight forward: but, if the 
coulter is placed to the right of this Mnc, 
then the plough meets with reCftancc oft 
that fide, and is forced out of the land. 
And, ifU Is placed to the left of this Knt, 
the rcfiftahce which it meets with on 
the right fide, forces the plough a Httle 
towards the land. The placing the coulter 
in this way, with the point of it much 
towards the land, has another cfteft; it 
iftiakes the plobgh go more fteadily. The 
greater that the diftance is l>rt*ixt the 
ptsintofthc Coulter and Ac? point of the 
foke, the earth that the coulter goerfrtv 
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is the hrmer ; and thereby it becomes the 
more difficult for any intefruption which 
the fbke meets with» to put the plough 
out of its dired:ion. A lazy plougphman, 
fenixble of this, for his own cafe, will 
make this diilance much greater than it. 
ought to be» if care is not taken to prevent 
him. But the going of the plough de- 
pends not only upon the poiitiqn of the 
point of the coulter, but alfo upon the 
poiition of the plane of it. If the coul- 
ter is placed in fuch a manner, that the 
plane of it cuts the plane of the head be- 
kind, or h^ the fore part of it turned a 
little to the left ; then the reiHtance which 
the couher meets widi, makes the plough 
tend to the left. On the other hand, if 
the coulter is placed in fuch a manner, 
that the plane of it cuts the plane of the 
head before, then the refiftance which 
the coulter meets with, makes the plough 
tend to the right. 

Fig. 7. reprefents the wrift fixed to 
the head. B K is the wrift : it is about 

twenty-fix inches long, two inches broad, 

Y 2 aud 
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and one thick. The wriH, B K, is fixe<} 
to the head A B> at 6, in Tuch z manner, 
as to make the angle contained by the 
hnes A B and B K, about 30 degrees. 
The wrift is feldom, or rather never, 
placed in the fame plane with the head ; 
hut raifed gradually ^m the place where 
it is fixed to it } that is, from B to K, as 
m fig. 8. The pofition of the wrift de- 
termines the kind of furrow that the 
plough makes. In prc^oition to the 
greatnefs of the angle A B K; in fig. 7. 
and to the fmanncfs of the angle A B K» 
in fig. 8. the furrow diat the plough 
makes in going is wide below. And, in 
proportion to the finalhiefs of the angle 
A B K, in fig. 7. and the greatnefs of the 
angle A B K, in fig. 8. the furrow that 
the plough makes is narrow below ; that 
is, as the wrift is wide and low fet, the 
furrow is wide ; and, as the wrtft is nar- 
row and high fet, the furrow is narrow. 

Fig. 9. reprefcnts the two handles fixed 
together by the two rungs. The larger 
one hts already been defcribed ; the leffoc 
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one is a few inches Shorter, and need not 
be made quite lb ftrong. The diftance 
of the two handles, at the little rung, 
depends upon the pofition of the wrift. 
Their diftance, at the ends F and N, is 
iboat two feet fix inches. ^ow» it is to 
be obierved, when the larger handle, A F, 
ii fixed into the mortoife, tf» of Ae head 
A B, and the lefler handle, L N, to the 
wrift KB, at L i fee fig. 7. ; that the 
handles not only rife gradually from A and 
L, till, at F and N, they are about three 
feet two inches high ; but alfo gradually 
increafe in diftance, till, at the fame 
places, their diftance is about two feet 
fix inches. 

Fig. 10. reprefents the leHer handle 
find to the wrift and mold-board, and 
the mold-board fixed to the fhcath. E B 
is the flieath, B K the wrift, L M N the 
lefler handle, and B E M K the mold-board. 
Now.as theftieath, the head, the beam, and 
the larger handle, are all in the fame plane i 
and as the bandies gradually recede from 
each other,, as they proceed upwards, it 
foUows, 



174 Of Tin-AGj?^ Bookll^ 

foUpwSj that the upper part of the mold- 
board, i^t M» is at a greater diftance from 
the plane of the head and larger handk^ 
than the lower part of it, at K ; or, which 
is the £une things that the angle, which 
the tij^er Gdc of the mold-board, M Ej, 
iQ^s with the beam>. Is greater thaa ths 
angle,, whiqh the wrift, B K^ makes with 
th^ head ; and hence die mold^board is not 
ihr^ight} but is gradually projeAed out*- 
ward> zj^ it is raiiibd upon the handle, from 
L to M. It is this calling out of the mold^ 
board that mrns the furrow : and it may 
be caft outward in fuch a manner, as ei« 
ther to fet the furrow upon its fide, or 
turn it quite over on its backj^ as is found 
convenient. 

If the wrift is high fet, the earth of the 
furrow will not touch the hinder part of 
the mold-board, but is raifed and turned 
by the wriil. In this caUe, the furrow 
which the plough makes, is no wider be- 
low, than the breadth of the head ; the 
earth of the furrow is railed and turned 
over by the wrift,^ as the plough moves 

forward i 



i 
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forward; and the furrow is no wider 

abbve, ihaii the part of the wiift that 
turns the earth of it^ is diflant from the 
Italic tf the head, thtw, fuj)J>ofe Aat 
ftK, fee fig. 7. is fet fo high, that Ni$ 
fix "inehes abtf?c the uftder part of die 
b<^ad; if the ploujgh goes fix inches deep^ 
Attn the ftirrow that the plough makes^ 
>v^ill be, below, equal in widenefs fe B C^ 
and, above, to N D. If the plough goes 
deeper, ttie fuwow Will be Hvider above 
than N D ; if fhallower, it will h^ nar- 
■^cHwr than N D. 

1^ ^ Is tn^^board in the commoa 
Ploughs is> generally fpeaking, almaft: 
^uite fliraight. In order to fxt it to the 
jj^loogh, it is made of a thick piece of 
^mbcr, and the lower part of it, at B, 
'^ fig. 10. where it is applied to the 
Oieath, and the upper part, at M, where 
it is fixed to the handle, are hdlowed cm 
'the inner fide. When the mold^board is 
tlius hdllowed on the inner fide, if, hf 
taking off from it, on the outer fide, it 

is 
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is made equaUy thin in all places^ then it is 
of the proper fhape, as already defcribed* 

Fig. II. represents the plough com- 
plete by joining together figures 6. and 
lo. in the (heath E B ; the wrift B K is 
fuppofed to make an angle with the head 
A By as in fig. 7. and the handles joined 
together^ as in fig. g. 

■ 

If the conftnidion of the plough is at- 
tended to, it will appear, in what man- 
ner in going it feparates, raifes, and turns 
over the earth of the; furrow. If it had 
no coulter, the earth would open above 
the middle of the foke, and in a line be- 
fore the (heath ; but as the coulter opens 
the earth on a line with the left fide of 
the head, if the foil has any cohefion, the 
earth of the furrow will be wholly raifed 
from the left fide, and as the ibke moves 
forward, will be thrown on the right fide 
of the (heath, and by the cafting out of 
the mold-board, or the rifing of the wrift, 
will be turned over. If the earth of the 
furrow, taken off by the coulter, is juft 

equal 



f 

I 

^ 
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^qual in breadth to the under fide of the 

^^ad, and that part of the wrift that is 

*n a line with it, or as low fet, then this 

^arth is juft wholly moved and turned; 

^ it is lefs, then it is not only raifed and 

turned, but alfo. fhifted a little to the 

ght hand ; if it is greater, the whole of 

is not moved, but the under part on 

*hc right fide remains firm. 

We formerly obferved, that the Scots 
plough is the bed general plough, and on 
^tat account preferred it to any other at 
prefent ufed in Scotland. We did not 
intend however to affert, that it is perfedt. 
\Vhocvcr attends to the ftrudture of it^ 
^e manner in which it feparates, raifes, 
5^nd turns over the earth of the furrow, 
A^ill obferve fome defedts. As the fokc 
is high in the middle, and round on the 
tides, as the point of it is in a line with 
the middle of the head, it is obvious, that 
^ great force is neceflary to raife the earth 
of the furrow ; and as the {heath is nearly 
ilji a line with the point of the foke, and 
IQ Jthc right of the left fide of the head. 
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the earth of the furrow, as it is raifed 
muft ftrikc againft the Iheath ; and if it 
does not ftick clofe together, a part of it 
will fall to the left fide, inftead of being 
turned wholly to the right. Thefc arc 
defei£ts, for they make the plough heavy 
to draw ; and befides, this pofition of the 
fheath makes the Scots plough improper 
for hoeing, as the earth that falls to the 
left, buries the young plants in the rows. 

To remedy the defed arifing from the 
foke, it is propofed to make a foke ftraight 
on the land-fide, fo as to be in a line with 
the land or left fide of the head, and ftraight 
alio below, fo as to be in a line with the 
under fide of the head, floping on the- 
furrow or left fide, and alfo on the uppc: 
fide from the point, fo as to make it a 
the root about feven inches broad, ani 
three inches thick, at the fame time flt>i 
ping all the way from the land to the fur 
row fide, fo as to form the furrow-fidc urn 
to a fliarp edge. It is obvious, thai ihi- 
foke in going will meet with Icfs rcfilVanC 
than the common foke, will raifc the 
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of the furrow wholly from the left fide, 
and turn it as it is raifed. 



To remedy the defeift arifing from the 
fiieath, it is propofed to bring the Iheath a 
little nearer the larger handle, and to fix 
anoUier fheath a little before it, to the 
left -or land fide of the head and beam, 
and fix the mold-board to this fheath. It 
is obvious, if this is done, that the earth 
of the furrow, as it is railed by the foke, 
will be refilled by the mold-board only, 
and wholly turned to the right. 

By this alteration of the ibke which is 
propofed, the point of it is brought ex- 
t6Ay to the place of the point of the 
coulter in the common plough : this makes 
it neceflary to change the pofition of the 
coalter, and to place the point of it in a 
line with the point of the foke a little a- 
bove, or a little before it, or both, as 
found moft convenient. 

There is another thing fuppofed alfo 

tp belong to the plough, and that is the 

Z 2 brvdlft. 
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y*J. ^"^^ o*" muzzle.^It is fixed to the end 
rVjV" of the beam, and the cattle are yoked by 
'9. f^. it. The one commonly ufcd is a curved 
piece of iron fixed to the beam by a bolt 
through it. See fig. 12. A B C is the 
curved piece of iron, A C the bolt by 
which it is fixed to the beam, D is the 
fwinglc-tree or crofs-trec, to which the 
traces are fixed, and B is a hook, or the 
cleek as it is commonly called, which 
joins the muzzle and fwingle-tree. 

There is another kind which is ufed 
by fome. It is fixed to the beam by two 
bolts. It has notches by which the cleek 
of the fwingle-tree may be fixed, either 
to the right or the left of the beam ; and 
there are different holes for the hind bolt 
to pafs through, by which the draught 
may be fixed either above or below the 
end of the beam. See fig. 13. A B C D 
anfwers to A B C in fig 12. A D is the 
fore bolt, upon which the muzzle turns j 
on B C are four notches, betwixt any 
two of which the cleek of the fwingle- 
tree may be fixed. When the cleek is 
the 
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fixed at B, the plough is turned towards 
the firm Und, and takes off a broader 
furrow ; or, as the ploughmen call it, 
the plough has more land. When the 
deck is Axed at C, the plough is turned 
towards the furrow or the ploughed land, 
and takes oflT a narrower furrow j or> as 
the ploughmen call It, has leis land, E 
and F are the holes on each fide through 
which the hindmoft bolt pafTes. When 
this bolt is put through the higheft two, 
thefe holes being thereby brought to the 
middle of the beam, the fore part of. the 
muzzle is raifed above the beam, and the 
plough is made to go deeper ; or, as the 
ploughmen call it, the plough has more 
card : and when the bolt is put through 
the lowefl two, the fore part of the muz- 
zle is thereby funk below the beam, and 
the plough is made to go fhallower ; or, as 
the ploughmen call it, has lefs card. And 
thus, by changing the place of the cleek 
of the fwingle-tree, or changing the pofi- 
tion of the muzzle, the plough is made 
to take off a broader or a narrower fur- 
row, or to go deeper or fliallower, and 
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« iiiuU error in the original make of the 
ploagh rectified. 

So>ft are of opinion, that this muzzle 
is not proper when the plough is going 
opoQ Und where there are many fail 
Shoes. For when the plough ftrikes a- 
g^inil a ftoae. this muzzle being fixed by 
two bbk^ led not hariog that freedom to 
mare, or :iui fun* as it is commonly call- 
ed, which the common muzzle hath, the 
pkx:^h is io greater danger of being bio- 
k^. B::t tUs ought not to be an object 
tier, actintt the u&ng of this muzzle : for 
whf:ac:^eT chf plough is going upon land 
wSepf ±n accident of this kind is appre- 
hf nifi, thi$ muzzle may be made to have 
Kc fin:; r^Uv with the other, by taking . 
*-: :hc hin-:r:o:^ bolt. ' 
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HE mold-board of the Scots plough, 
a> ha.- already been defcribcd« is 
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AOt quite ftraight^ but is caft outward 
above, and more and more fo as it ap- 
proaches the lefler handle. 

Ploughs that have a curved mold- 
board, commonly have no wrift, the mold-- 
board ferving for both. The under part 
of it, that ferves in place of the wrift, as 
it approaches the handle, becomes paralld 
to the plane of the head, and fbmetimes 
after it has pafled the handle, is made to 
turn a little inwards ; and the fore part of 
it, which is ftraight below, is curved more 
and more the farther up it comes, refdm-- 
bling the bow of a fhip. 

If one mold-> board is preferable to ano-* 
ther, it muft be for one of theie two rea- 
ions, either becaufe it throws the earth df 
the furrow more properly, or makes tho 
plough more eafily drawn. 

It will not be amifs that we examine 
lithe curved mold-board with refped ta 
poth thefe, and compare it at the famtc 
itime with the common mold^ board. 



i84 
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It was obferved, that the earth of tfaj 
furrow taken off by the coulter, is raifi( 
by the fbke from the left fide, and as tbi 
plough moves forward, is thrown to tb 
right fide of the rtieath. Now, the ufe of 
the mold-board is to raifc the earth, turn i| 
over, and if it is taken off narrow, to fltifi 
it a little to the right hand. The commoi 
mold-board with the wrift, if right mad^ 
^ does thefe things altogether and gradually) 
it gradually raifes up the earth of the fur- 
row ; as it raifes it up, it turns it over ; and 
as it turns it over, it fliifts it a little to th( 



;: 



right hand, and leaves it either ftanding oi 
its edge or fide, or turns it quite over, al | 
it is itfelf caft outwards above by ih< I 
handle. The curved mold-board afls dif J 
ferenlly: as it is caft out above in the fo« ^ 
part, it prevents the furrow from rifing, ii ^ 
turns it over luddcnly, and if it needs t( i 
be ihifted to the right hand, this is dom ■ 
after it is turned over. In land that ca- I 
fily breaks in pieces, the common mold- I 
board feems to have the advantage j for ai 
it raifes the earth of the furrow highe 
than the other, it leaves it more ioofe ani 
ope 
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open, and better expofed to the influence 
of the air ; but in land that is not eafily 
broke, the curved mold-board feems to 
Jiave the advantage ; for by turning over 
the earth of the furrow fuddenly, it is apter 
to tear it afunder in turning it than the' 
common mold-board, which turns it over 
more gradually ; and by fhifting it to the 
r^ht hand, after it is turned over, is apt 
to bruife it. It is certain, that the earth 
of the furrow, by being turned over gra- 
dually, and (hifted as it is turned, will con- 
tinue whole in fome foils, in which it will 
be broken, if turned over fuddenly, and 
will be bruifed, if fhifted after it is turned. 

Tire other thing mentioned, which 
makes one kind of mold-board preferable 
to another, is the making the plough more 
eafily drawn.. Let us then confider the 

; curved mold- board alfo with a view to 
this, and cfompare it at the fame time with 

y die common mold-board. It is obvious, 

I 

I that in this refpe£t the common mold- 
^ board has the advantage ; for though it 
I may be allowed, that the fridion made by 
i A a the 



[ 
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the hind part of the mold-board is leiTened 
by its being curved, yet the fridtion in ge- 
neral is rather increafed, as this is more 
than balanced by the greater refiftancc 
which it meets with on the fore part, in 
turning the earth of the furrow. Some 
perfons have been led to imagine, that the 
curved mold-board makes the plough more 
eafily drawn, from the reiemblance it has 
to that fliape of the fide of a fliip, which, 
experience teaches us, pafles moft cafily 
through the water : but certainly there is 
a great difference betwixt the motion of a 
body through a fluid, driven by the wind, 
aiSing upon places raifed above the body, 
and the motion of a body through the 
earth, pulled by the end ; and therefore 
there can be no jult reafoning from any 
analogy betwixt them *. 

'Ti» 

" Theke are a vutrty of mrons for making a IWp nar- 
row behind! thereby ihe helm hu ihe greater command t 
ihe ceniiF of gravity is nigh the middle, and (he kctl placed 
p.vallcl to ihc futfacc i and, no doubi, the fViflion ii tcflea- 
«d. There is alfo a good reafon for making the fore part 
sf a (hip nsu-roiv below, and gradtinlly to cad outward a- 
bovc ; thii i) not done becauie it is the llupe thai goei wit)« 
tlie j^rcateS cafe through the water, but bccaufc it ii necef- 
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'Tis certain, that the curved mold- 
board, by turning the earth of the furrow 
Aiddenly by the fore part of it, meets with 
more reiiflance than the common mold- 
board in that place ; and if the earth is 
ihifted to the right hand, the curved 
mold-board muft prefs upon it after it is 
turned, as the plough moves forward, 
which makes the fridtion on the hind part 
of the mold-board, perhaps, nearly equal 
to that upon the common mold-board 
when it turns the furrow. To illuftratc 
this, let A B reprefent the firm land \ fee 
fig. 14.; CD the earth of the furrow al^ 
ready laid up to the ploughed land ; G H 
the earth of the furrow which the plough 
is taking from the firm land; I K the 
fame earth laid to the ploughed land; £ 
the furrow which the plough made, when 

£uy to prevent the head of the fhip from being boried, and 
to keep the keel parallel to the furface, while the (hip is fail- 
ing. If this was a proper place, it might eafily be (hown, 
duit the force imprefTed upon a (hip by the wind at the top of 
the ma(b» would force the head under water, if it was as 
narrow above as below ; and that the refillance which the 
head meets with, by being caft out above, prevents it from 
going down, and makes the fhip fpring forward. 

A a Z \^ 
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Lit laid up the earth C D ; and F the fur- 
row made, when it laid up the earth I K.J 
Let L reprefent the place where the curved 
mold-board turns the earth of the furronf. 
Now, it is obvious, that the mold-boardj 
in moving forward, muft prefs the earttt 
K L, in laying it clofe to the earth C D. 
■whereas, if the earth is not turned over at' 
L, but only raifed up, and turned over gra- 
dually, as it approaches the earth C D, 
thereby it has freedom to move, and does 
not give fuch refiftance to the mold-board, 
as when turned over at L. In this refpedl, 
then, the curved mold-board fecms to have 
no advantage over the common mold-- 
board ; on the contrary, feems to make 
the plough rather heavier to draw. 

It is neceflary to obfervc, that in com^ 
paring the mold-boards with each other, 
L we have fuppofcd the flieaths to which* 
they are fixed in the fame pofition : for 
the effcfls of both are different, according^ 
to the pofition of the fheath. If the fheath' 
to which the curved mold is fixed flopes 
much backward, fo as to make the angl& 
contained 
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contained by it and the head niuch lefs 
than fixty degrees, then the earth is fuffi* 
ciently raifed befort it touches the uppef 
part of the mold-board, and is turned gra- 
dually as it is raifed ; fo that a curved 
mold-board with a floping (heath has the 
iame effed: as the common mold-board 
with a more upright (heath. 

CHAP. VII. 

Of the plough with the feathered foke. 

THE di6ference betwixt the feathered 
fi>ke and the common foke, will be 
bcft anderftood by comparing them to- 
gether in the figures. Fig. 15. is the 
common foke, and fig. 16. is the feathered 
foke ♦. 

It is obvious, from the conftrudtion of 
this foke, that it meets with greater re- 
fiftance than the common foke ; for it is 
broader before, and does not (lope fo gra- 

* The feather of the foke is called by the EnglUh writen» 

\ 4ually, 
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4asiiy, and thererore makes the plough, 
not fo cafily drawn. However, it is not To 
io every cafe. When the plough takes off 
the earth of the furrow broader than that 
part of the foke that goes upon the head, 
then it is more ealily drawn with the fea^ 
Aered foke than with the common foke ; 
for the firm earth which the common foke 
leaves to be opened by the wrift, is open 
cd by the feather of the other foke, which 
is done much more eafily. 

Neither is the plough with the fea- 
thered foke heavier to draw in every kind 
of land. In lea> or land that has upon it 
a tough fward of grafs, this foke makes 
the plough eafier to draw. The reafon of 
this is obvious : The roots of the grafs go 
beyond the reach of the plough ; and it is 
much eafier to cut thefe, as the feathered 
foke does, than to tear them afunder, as is 
done by the common foke. The plough 
then, with this foke is very proper for 
opening up grafs-ground. 

But the plough with this foke is not. 
oqIv 
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only more eafily drawn than the pjougb 
widi the common fo)ce, in fome laodfi. but 
alio in ibme lands makes better work. In 
lands where there are root-weeds; it de- 
ftroy« tfaefe weeds much nuHC efFjp^u^yj 
for many of the roots, which the ci»nmoa 
fbke flips by, or paflcs over, are cut by 
this feathered foke, and thereby the weeds 
themfelves deftroyed. But then, it is to 
be ob&rved, that the common foke has 
greatly the advantage in ilony lands and 
of this kind is a great part of our land in 
Scodand : for the common foke, by the 
(harpnefs of its point, and the gentlene6 
cf its floping towards the head, efcapes 
many fhocks from the ftones, which would 
put the plough with the featt:^red foke 
out of its dircftion^ and endanger its be- 
ing broken to pieces. 

It is proper to add, that in fitting this 
foke to the head, it is necefiary to turn 
*hc point from the land, or a little to the 
"ght hand. This is contrary to what 
Was before directed, with refpeA to the 
common foke. But the reafon is ob* 
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vious : This fokc, if fitted on quite ftraight, 
will have its left fide exaftly in a line 
with the left fide of the head, and parallel 
to the diredtion of the draught, and there- 
fore can receive no refiftancc from the 
land-fide : all the refiftance it meets with 
is from the furrow-fide, which gives the 
plough a tendency to go into the land 
and to prevent this, it is neceflary to turn 
the point of the foke a little towards the 
fiirrow : this IcITens the refiftance from 
the furrow-fide, and makes it meet with 
fomc refiftance from the land-fide. 

CHAP. VIII. 

Of the •mbeeled plough. 

TH £ wheeled plough ufed in Scot- 
land is different from the one ufed 
in England, as dcfcribed by the writers 
on huibandry. The Scots wheeled plough 
is formed by adding the wheels to the 
old Scots plough, and giving it a curved 
mold-board, and feathered foke, as pcr- 
fons fancy. Thefc have already been con- 
fidercd. 
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Icred, and therefore the only thing which 
p are here to inquire into, is, the advan- 
ce or difadvantage of the wheels* 

i Some perfons afe of opinion, that 
^heels to a plough Icffen the draught* 
^hen the beam is r aifed and placed up- 
)ii an axletree with wheels, by the draw- 
ing of the cattle there is a preffure upon 
the wheels. In proportion to this pref- 
fure, the friftion of the plough is lefTen- 
jed ; and in proportion as the beam is rai- 
ifed, is this preffure increafed. Now, if 
the (Irength neceffary to overcome the 
fri(5lion is greater than the ftrength ne- 
ceffary to overconie the preffure, the 
draught muft be leffcned. " Was it not 
for the weight of the machinery, which 
is an additional preffure upon the wheels, 
the ftrength required to overcome the 
preffure, would be to the ftrength ne- 
ceffary to overcome the friction, as the 
circumference of the wheels is to the* 
axletree. But as, in the common wheel- 
ed plough, the preffure upon the wheels 
is but fmall, the fridtion cannot be Icf- 

B b fencd 
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ftaeil in any great degree ; and th« 
fore the wheels in this refped arc of 
conflderable advantage to the ploo^. 

In other rcfpcds the whcdS, no do 
arc of advantage : they regulate 
plough, make it go to a certain dej 
and take oit the cartli of the furrow 
hxcd and certain breadth, and they a 
die {)lo<^ very eafily managed. 

Osx of the wheels goes in the fun 
awl the c^hcr on the unploughed h 
rclls upon the carriage of 
%i and as it it thereby kept a 
c y l4i<bncc tram the furfscc, the (jn 
■imft he kept olfe at a& eqiul and 

Ovr af »V <i>4>m4« i« nlwav*: wnfl 
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fo little attention is neceffary from the 
man that holds the plough, that he may 
alfo drive when two horfes are fufficient 
for the draught; for having nothing to 
do but keep the plough even, he m?y ufe 
one of his hands when neceffary for the 
direAion of the horfes. 

But we may mention as another ad* 
vantage of the wheels, that they make it 
cafy for the ploughman to keep the rid* 
ges ftraight. A farmer^ after he has laid 
out a field in ftraight ridges> finds that 
few of the ordinary ploughmen can keep 
them in this fituation : and indeed it is 
fomewhat diiHcult to do this ; for, in or- 
4cr to it, the firfl furrow of the ridge 
muft not only be drawn quite ftraight, but 
alfo the earth of every fucceeding furrow 
muft be equally broad in all parts of the 
ridge. If the firft furrow is drawn ftraight, 
that part of the ridge where the plough 
begins will indeed be ftraight ; but if the 
plough takes off the earths of the furrows 
broader at one end than another, that 
part of the ridge where the plough ends, 

B b 2 will 
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will be crooked. Now, it requires great 
attention in the ploughman to prevent 
the cattle from going in fuch a manner, 
as to make the earths of the furrows ei- 
ther broader or narrower at the ends of 
the ridge than in other parts of it; for 
to the hand to which they are accuftomed 
to turn, they naturally tend before they 
reach the end of the ridge ; and this makes 
the plough, according as the cattle turn, 
take off more or lefs than in other parts 
of the ridge. The wheeled plough in a 
great meafure prevents this ; for as one 
of the wheels goes in the furrow, it can- 
not be pulled out without difficulty ; and 
any attempt to do this makes fuch an al- 
teration in the going of the plough, as to 
call the attention of the ploughman. 

These arc the advantages of this 
plough : it has its difadvantages likewife ; 
when compared together, they will pro- 
bably be found pretty nearly to balance 
each other. 

It has too much machinery, which in 

every 
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very inftrument is an inconvenience. For 
he more machinery there is in any inftru- 
nenty it is the more liable to be broken, 
and the more difhcult to get it mended. 

It is not proper for ploughing acrofs 
ridges. When the cattle have pafTed the 
fiirrowy and are going up towards the 
crown, the draught being thereby raifed, 
idiile the plough is on the defcent, the 
ibft part of the plough is raifed likewife, 
lod the plough itfelf, perhaps, brought 
fnte out of the ground : and, on the 
odier hand, when the cattle have pafTed 
the crown, and going down towards the 
fiirrow, the diredlion of the draught be- 
ing thereby made lower, the plough is 
forced in too deep. This does not hap- 
pen to the common plough; for the 
ploughman can either reft upon the han- 
dles, or lift them up a little, as he finds it 
Aeceflary; and thereby make the plough 
go deeper, or fhallower, than otherwife 
it would do. 

This plough is likewife troublefomc, 

when 
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when ploughing narrow ridges ; for it 
muft be frequently altered in ploughing 
out a ridge. The wheel that goes in the 
furrow being higher than the other, 
when both wheels are going upon the 
furface, the beam muft be changed from 
its ordinary pofition, and placed in fuch 
a manner, as to keep the plough even, 
and to make it go a little deeper than or- 
dinary. When a furrow is made for the 
wheel to go in, the beam muft be changed 
to its ordinary polition j and when the 
ridge is near finlflied, fo that both wheels 
are going in furrows, the pofition of the 
beam muft be again changed to keep the 
plough even, and to prevent it from goiiu 
in too deep. ( 

It will not be improper to mention M 
other thing, which fome pcrfons reck4 
an advantage in this plough, but whid 
when fcrioufly confidered, will appcf 
rather a difadvantage. It is faid, tha^ 
where the foil is fhallow, the plough b^ 
ing fixed to a certain depth, can be made 
to take up all the good earth, without 
Hiitiag 
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ftirring the till; whereas, when fliis is 
left to be regulated by the ploughmaR^ 
with a common plough, they are fo inat- 
tentive, as to leave good foil in fome pla- 
ces, and turn up till in others. At firft 
fight, (one naturally thinks, that, in this 
refped, the wheel-plough is preferable ; 
but, upon trial, the reverfe is found true. 
The reafon is this : There is fcarcely a 
field where the foil is equally deep in all 
places ; if the ridges are high, it is always 
deeper in the crowns than in the furrows. 
If the wheeled plough, therefore, is fet 
in fuch a manner, as not to touch any of 
the till, where the foil is (hallow, it will 
ftot reach the good foil where it is deep : 
and, on the other hand, if it is fet in fuch 

* 

a manner, as to reach the good foil to a 
confiderable depth, it will turn up the 
till where the foil is (hallow. This plough 
then is not fo proper an inftrument for 
ploughing land of this kind, as the com- 
mon plough ; which, from its make, is 
fet to a certain depth, and will go at thai 
depth, if not incommoded; but, how- 
ever, can be made to go deeper> or (hal-- 
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lower, by the ploughman, as he fees ne- 
ceflary. 

CHAP. IX. 

Of the four-coultered plough. 

THis plough is greatly recommended 
by fome writers on hufbandry, fincc 
Mr Tull's time *. 

In Englan^i it is, perhaps, ufed witl 
fucccfs ; but the attempts to introduce ii 
into Scotland have hitherto proved unfuc- 
cefsful. After fevcral trials to no pur- 
pofe, thofe that were fondeil of it, have 
been obliged to give it up. 

The defign of treating of this plough 
here, is to point out its defedls ; or, ra- 
ther, to Ihow the reafons which have ren- 
dered it impoflible to plough with any of 
this kind, as yet tried, in Scotland This 
may be of ufe to thofe who arc flill dc- 

• Sec Mill's Du Haxncl, and Complete body of huf- 
bandry. 

iirous 
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firous of introducing this plough. For, 
if it is known where the defedts lie, we 
will, at leaft, be able to judge if it is 
pofiible to remove them. 

Any perfon that confiders the conftruc- 
tion of this plough, particularly the three 
additional coulters, will immediately ob- 
ferve, that it muft be very difficult, if 
not impoffible, to make at go right. So 
many coulters in the ground all at once 
muft meet with many obftacles ; and 
thefe obftacles will give the plough dif- 
ferent direftions, according to the diffe- 
rent places of the coulters, to which the 
rcfiftance is given : and thefe different di- 
redtions, given, perhaps, at the fame time, 
• or fuddenly after each other, muft great- 
ly incommode the going of the plough. 
Befides, it is difficult to place the planes 
of the coulters exadtly parallel to each 
other ; and, if this is not done, they will 
be continually afting upon the plough in 
different diredtions. We may obferve 
likewife, that if this plough is ufed for 
breaking up grafs-ground, which is the 

C c chief 
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,-^er isniet- nT Xp oe ocibfze pobdon of 
tfiE TT^iittirs vtxL nnc ikf nxrt* in Inch a 
•pa m tg _ ig ai ziCiasicicbennxtdicin* and 
~^-" ' - " ' sacrzii rtCTCL^ toe plough fnim 
- :rrc- T*iis t^ :^ m-:^^: r^.idily Hap- 
3ICI- x" =E J T-ti'j is Sijar the nutzcc, and 
se cnuEs ran: xai, ca the other 
ImaL. X :=£ h em is zt a diitancc from 
as: £ir:a:=. irai dac ccoherr long, the ob- 
*^--"'^ v^3:& tbrr meet with will have 
ijrs r—^"-' innoeace en the plough, and 
C3: r-clr^Tj thrnixircs be the more ealily 
rr^<t=i- cr v^st cat of their place. 

jcvi -xzi^ss vho hare made trial 
cr :i:< r?^"s:h, hare had it made with- 
ccc wisecls : bot this certainly was ill- 
■ji^t-i; x:t the wheels fcem abfolute- 
ly DcceiTirT tot regulating the plough 
•.vhe-. c-"*:7'g, ar.J preventing the dirterent 
ihcrrks which it receives, from putting 
it cut of its direction. 

Some pcrfons have tried this plough 

upon land, the furface of whicli was very 

hard: but this was likewife il]-juti|;ed; 

for, 
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for, the harder that the furface is, the 
coulters meet with the greater refiftance, 
and the plough is in the greater danger 
of being turned out of its direction. 

These things are mentioned, not to de- 
ter perfons from making further trial of 
this plough; but to hint how the trial 
may be made, in fuch a manner as has 
the beft chance of fucceeding. In order 
to this, the following things feem necef- 
fary: That the plough be made wi^h 
wheels : that the planes of the coulters 
be placed exadtly parallel to each other : 
that the firft coulter be fet almoft perpen- 
dicular, and go not above two inches 
deep; that the fecond flope but a little, 
and go but a little deeper; that the 
third flope a little more, and go a little 
deeper than the fecond ; and that the 
plough be ufed on land where there 
are fcweil: obftaclcs. The kind of land 
that feems moft proper for it, and which 
too is moft difficult to reduce, is foft 
meadow-land, that is free from ftoncs, 
and has upon it a tough fward of grafs. 

Cc 2 The 
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The foftnefe of this land gives the lead 
refiflance to the coulters^ and the leaft 
difturbance to the plough* 

It is fomewhat furprifing, that perfons 
have not tried a plough with two coulters, 
fuch as is defcribed by fome of the Eng- 
lifh writers on hufbandry, before they 
attempted oiic with four. If two can be 
placed in fuch a manner as to anfwer, a 
third may then be added^ and afterwards 
a fourth. But, if it is found that two 
are attended with inconveniencies, it is 
vain to attempt four. 

In the diredtions given by Mr Tull, 
for making the four-coultered plough, it 
appears that a furrow ten inches broad, 
is taken off by it ; which, to be divided 
into four by the coulters, muft require a 
great ftrength to the plough. If the 
plough with two coulters is made to take 
off a furrow fix inches broad, the work 
will be almoft as well done, and with 
much lefs ftrength. This plough will 
not, indeed, do near fo much work as the 

four- 
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fbur-coultered plough ; but little lefs thaa 
is done in the common way of clean 
ploughing^ in thofe parts of the country 
where this work is befl performed. 

The chief defign of this four-coultered 
plough, is to break up graft-ground* 'Tis 
certain that the fward is not fufficiently 
torn afunder, and broken, when the land 
is ploughed in the ordinary way; and 
therefore any contrivance, to facilitate the 
reducing this kind of land to a proper 
tilth, is, no doubt, a great improvement. 
Trench-ploughing, which is propofed by 
fbme, where the foil will allow, feems to 
be more proper for this, than ploughing 
by the four-coultered plough. But this 
ihall be confidered in its proper place. 

C H A P. X. 

Of the iron plough. 

1 

THis plough is formed upon the mo- 
del of the old Scots plough. The 
feveral parts of it are fliorter, and the head 
and foke are of one piece, like the £ng- 

V\ftv 
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lifti ploughfhare. The plate, that is 
the place of the mold-board, may 
made either plain or curved ; and 
fliare may be made either with or with* 
a fin. The only things to be confideredl 
in comparing this plough with the ok 
Scots plough, are the advantages, or difj 
a,dvantages, arifing from its being made c 
iron, and having fome of its parts Ihorter. 

It is not propofcd here to compar 
thefe ploughs, with rcfpe<ft to the expeniii 
of purchaling ; or to confider, whcth( 
the lafting of the iron plough, and the va- 
lue of the iron, when the plough is be- 
come ufclefs, do not fufficiently balana 
the lefs expenfe of the common plough a 
the firft purchafe. The only things whicll 
we are to confider, are, which of the two 
molt eaflly drawn, and makes the bcfl work. 

It is certain, that this plough is mon 
cafily drawn, than any other ufcd in Scot- 
land. It is lighter than the commofi 
plough, when equally Arong. The hea4 
and other parts of it that go in the land. 
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being (horter and narrower, there muft be 
lefs friftion ; and the fore part of the 
head, or what, in England, is called the 
neck ofthejhdre^ being narrower, and the 
iheath being thinner in the edge, it muft 
meet with lefs refiftance. And it may be 
added, that this plough, being made of 
iron, and each part exactly fitted to ano- 
ther, the earth does not fo eafily ftick to 
it, and clog it while going. 

But thofe things which make this 
plough eafier drawn than the common 
plough, are, in other refpe&s, real de- 
feats. The lightnefs of it, and particu* 
larly the fhortnefs of thofe parts that go 
in the land, which are the principal things 
that render it eafy drawn, moke it go very 
unfteadily where it meets with obftruc- 
tions. The heavier that the plough i$, 
and particularly the greater the diftancc 
is betwixt the end of the head and point 
of the foke, it is the more difficult tr> 
force it out of its diredion; and« on the 
contrary, the lighter that the plough lit 
and the fhortcr this difkMCt, die plough 
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s the more eafily turned to a fide. Now, 
Pas this plough is fo much lighter, and 
f'fo much fhorter, than the common 
plough, it mufl: be fo much the more 
nfteady. The fmall diftance, from the 
oint of the foke to the point of the 
"coulter, makes this plough likewife more 
rtinfteady than the common plough. For, 
he fmaller that this dtftance is, the open- 
I er is the land in which the point of the 
lultcrgoes; and therefore the coulter ii- 
If can make the Icfs refiftance, when 
he foke meets with any fliock that tends 
) put the plough out of its direction •. 

** The advantage then of this plough is 
that it is eafily drawn ; the difadvantagc 
is, that it is eafily put out of its direftion. 

"Thefe things point out the kind of land 

• Every coBimon ploughman will telL you, ihw. vhn 
the plough-irons »fe fliort, iii« plough gMi Unit. Bjr tt' 
lie iDEans, thM il it eafilr tumcd xfidt, and is dlfficolt <* 
tnanagc. He knows tikowilic Urn tjui it the cafe, whC 
the poini) of ihc ironi arc near csch oihcr. The '\to^ 
plough :i in the fame fituation with the common plM{A< 
when t» irotiK »rc Ihort, ■nd ihe pointi of ihnRiieti' 
each other; it ii eafily lumed o\iC of iu duvciioa) toA, 
iruuUeromc to manage. 
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for which it is moft proper. It is not pro- 
per for ftony land, or land which rifes in 
hard clods i but it . will anfwer very well 
in land that is foft, and in which there 
are few things to put it out of its direiflion. 
• It may be added, that the better the 
lands are improved, this plough will be 
found the more ufeful. 

There is one thing that will make it 
very difiicalt t6 introduce this plough > 
and that is. It is very inconvenient for 
die ploogfaman : for he is obliged to carry 
it to die fmithy, at, perhaps, a confider- 
able dHbnce, whenever any thing about 
it breaks, or goes wrong ; or even when 
what are commonly called the plough-irons 
need to be laid, or (harpcned, which is fre- 
quently happening when the land is hard. 
When any part of the common plough 

* Thii plough ii proper not only for ill kind* of light 
bad, lint an free fiom Honci, bat aHb for cliy-Und, wlm 
nt too dry. When day ii lb Ibft^ to tnm over with whole 
fonow, the iron ploogh goei very eafily through ill but 
whcD it ii lb bard as to rife in dodji the fhoclu that thefe 
dodi give the piMfh toa t jwaUy incoauwde it. 

D d bics^. 
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breaks, which can be mended without 
taking the plough afunder, the wright 
goes to the field and does it ; and, when 
the irons need to be laid or {harpened, the 
ploughman takes them off. But none of 
thefe tilings can be done with the iron 
plough. Whenever it needs any thing to 
be done to it, the plough itlelf muft be 
carried to the fmithy. This, as it is an 
inconvenience to the ploughman, will fre- 
quently likewife be inconvenient to the 
mafter. For there are many ploughmen 
that are difpofed, from lazinefs, to work 
with an ill-going plough, rather than 
be at {q much trouble as carry it to a 
place at any diilance. 



CHAP. 



XI. 



Of fame general things to he ohferved in ma- 
king tbe Scots plough. 

THis plough has already been parti- 
cularly dcfcribed, and the ufcs of, 
its different parts iliown. By attending li 
thefe things, it may be known when it is 



Chap. XL Of making the Scots Plough. 211 

right made. However, it. will not be 
amifs to mention fome of the principal 
things neceiTary to be attended to ; and we 
ihall endeavour to do this in fuch a man«- 
tier; as to be underftood by thofe who arc 
chiefly concerned about ploughs. 

In making this plough, care mufl be 
taken that the big ftilt and the fheath be 
fixed in fuch a manner to the head, that 
when the beam is fixed to them, it may 
be exadly in the fame direction with the 
head, and point neither to the land-fide 
nor the fur-fide *. If the beam points 
to the fur-fide, the plough will have too 
much land; and if it points to the land- 
fide, the plough will have too little land. 
When an error of this kind happens, the 
Wright will endeavour to redtify it by the 
way of fitting on the foke, and the plough- 
Iftian by the way of putting in the coulter. 
But if the error is great, the plough thus 

* Thvub is no matter though the beam points a little 
to the fur-fide ; for the land that is thereby given to the 
plough, it in fome roeafure balanced by the foke, having 
kis lefifianctt prea firom the fur-fide than from the land- 
fide. 

. D d 2 ^^t 
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fet right by the way of fitting on the foke, 
will be heavy to draw, will go very kittle, 
and be in danger of breaking. The reaibn 
of this is obvious : The plough goes with 
its fhoulder foremoft inftead of the points 
of the irons ; this makes it heavy to draw : 
the head and the foke bear againft one an-- 
other ; this makes it go kittle : and the 
draught not being along the head, is in 
danger of breaking the (heath, or tear- 
ing the joints. If the plough is fet right 
by the way of putting in the coulter, the 
plough will be heavy to draw, and the 
coulter in danger of breaking, or being 
put out of its place : for the coulter not 
going with its edge foremoft, meets with 
greater refiftance, and thereby not only in- 
commodes the plough, but is alfo in dan- 
ger of breaking or loofing the wedges by 
which it is fixed to the beam. 

Care muft be taken likewife to place 
the beam in fuch a manner as to give the 
plough neither too much nor too little 
card. If the beam is placed too high, the 
plough will have too much card ; and if it 

is 
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is placed too low, the plough will have too 
little card. The wright determines the 
poiition of the beam in this manner : Af-< 
ter he has fixed the big ftilt and the fheath 
to the head, and fitted the beam to the big 
iUIt and the fheath, he applies a rule along 
the under fide of the head, which he ex- 
tends forward as far as the point of the 
beam, and then he meafures the nearefl 
diflance from the rule to the place of the 
beam through which the hole is to be 
bored for the bolt of the muzzle, and he 
adjufls the beam fo as to make this di- 
ftance greater or lefTer, according as the 
plough is to be yoked. If the plough is 
to be drawn by oxen, he makes this di- 
ftance greatest j if by two horfcs abreafl, 
he makes it lefs ; and if by four horfes, 
two abreaft, he makes it leaft of all. If 
he, finds he has committed any error in 
this, he endeavours to redlify it by the 
way of fitting on the foke. If the error 
is great, he fhould not be allowed to do 
this, but fliould be obliged to alter the po- 
(ition of the beam, which may be done 
with very little trouble. If the error be 

rectified 
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I by^ the way of fitting on the foke, 
i^b will cither go upon the points 
flf the irons, which will make her go very 
kittle, ind at the iame time make a bad 
r t or the bead will go lower than the 
[ of the fbke, which will make the 
I vciy heavy to draw. 

Ix fittn^ oa the fbke, care mud be ta- 

kcQ to make it straight with the head, and 

. dK coulter mull be placed fo as the point; 

' it mar be as loyr as the point of ths 

, and as (jlt forward, or a little before 

■d, at the fame time, a little to the 

rind-fide. that fo it may be in a line with 

1|Ik lutd-fide of the head. This pofitioo. 

I«r dK coulter gives the plough a littlo. 

land; but this is balanced by the 

I plough being confined on the land-fide, 

1 at liberty on the fur-fide, which na- 

[ turally gives it lefs land. If this pofition 

I of the coulter is overbalanced by the free- 

4otn of the plough on the fur-fide, it 'i^ nc- 

ccffiry to give the plough more land by , 

ihe foke i for it is improper to turn thi 

coulter further to the land-ftdc than to 
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in a line with the land-0de of the head. 

It has been faid, that if there is an 
error in the original make of the plough, 
the Wright endeavours to re<5tify it by the 
way of fitting on the foke. He does it in 
this manner : If the plough has too much 
land> he turns the point of the foke to the 
fuf'fidc ; if it has too little, he turns the 
point of the foke to the land-ilde; if the 
plough has too much eard, he turns the 
point of the foke a little upwards ; and if 
too little, he turns it a little downwards ; 
and if the head will not allow any altera- 
tion, he gives diredions to the fmith to 
bend the foke to the land-fide, or to the 
ibr-fide, upwards, or downwards, as is 
neccflaiy, which ferves the fame purpofe. 

It has been obferved likewife, that 
the ploughman can give the plough more 
or left land by the coulter. The coulter 
is fixed to the beam by wedges : by thefe 
wedges he can turn the point of it either 
to the land or from it as he pleafes ; or he 

I can turn the fore edge of it a little to- 
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wards the land, or towards the furrow. 
The turning the point or fore edge of the 
coulter to the land gives the plough more 
land, and the turning them from the land 
gives it lefs. 

Care muft be taken likewife to place 
the wrift and mold-board in a manner pro- 
per for the dcfign of the plough. The 
plough that is generally moft approved 
of, and makes the bcft work, is the one 
that makes a redd fur below, and fets the 
fur taken oflF juft upon its edge; for by 
jnaking a redd fur below, the whole land 
is* clean ploughed, and by fetting the fiir 
juft on its edge, it is left opener, and 
the harrows make greater impreflion than 
if it is turned upon its back. To make 
the plough do this on light land, that falls 
in pieces in turning, the wrift muft be fet 
low and wide ; but in ftiff land, that goes 
over, with whole fur, if the wrift is fet in 
this mannfer, the plough will be heavy to 
draw, and the fur taken off in danger of 
falling back : for this kind of land there- 
fore 
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fore the wrift fhould be fet a little higher 
and narrower. 

In gathering fteep ridges, it is neceflary 
that the mold-board be caft out very much 
above, or the wrift very high fet 5 for 
without the one or the other of thefe, the 
plough will not be able to turn the fur to 
the brae. Thefe are necefTary likewife, 
when it is intended that the fur fhall not 
be fet on its edge, but turned upon its 
faack^ as is fometimes found proper. In 
<:very cafe, care muft be taken that the 
mold-board be caft fo far outwards above, 
as to turp the furrow fufEciently ; for if 
the fore part of the wrift makes the fur 
well redd below, and the mold-board does 
Jiot caft it well out above, having no foun- 
.dation to ftand upon, it will fall back again 
.behind the plough. 

» 

If the farmer attends to thefe things, 
he wHl be ^ble to difcover where the error 
lies, if the plough does not pleafe him in 
going, and to give directions to his wright 
how to rcdtify it. By frequent trial he will 

E e alCo 
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alfo find out the exaft proportions of thi 
different parts of the plough, and will b* 
able to give dirctftions how to make one U 
-fro in what manner he pleafes. 

CHAP. xn. 

" t^ melbods of yoking cattle in plougbr* 



w 




fOnsES and oxen are the animals u-, 
fed for drawing ploughs. Some" 
^les the one, fometimes the other, and 
Ifcmetimcs both together. It is impofiible 
|<o determine which of ihcfc is the moft 
Proper. This depends upon the kind of 
food moft eafily obtained, die other kinds 
of work required, and the expenfc 
breeding, or purchafing. If the real la- 
bour is to determine this without any « 
thcr confideration, then oxen arc to bQ 
preferred ; becaufe as they ftand to the 
draught, they wUI overcome a refi(Hinct 
which horfes will jrield to. 

As it cannot be determined, what kini 
pf cattle arc moll proper for the ploagh 
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fo neither can it be cjetermined, what 
number is neceflary. This depends upon 
the ftrength of the cattle, and the nature 
of the foil. The number varies according 
to the work in which the plough is to be 
employed^ and often according to the 
cuilom of the place, and fancy of the 
farmer *. 

The methods of yoking cattle in 
ploughs vary almofl as much ^s the num- 
ber ufed -f. Some of them at firft fight 

are 

•• All tkc foUowtng varieties arc ufed : two horfcs ; three 
ik9ffp» ; • difce ^oi and one horfe ; (wo oxen and two .k>r- 
.^; four horfes ; two oxen and three horfes; four oxen 
and one horfe ; fix oxen ; four oxen and two horfes ; fix 
oxen and one horfe ; eight oxen ; .^x oxen and two horfes ; 
auid four oxen and four horfes. The four oxen and one 
hor&9 or the . fix oxen and one horfe, are only ufed in a 
ftraity when another horfe cannot be eafily procured. The 
tnAom of ufing three oxen and one horfe is but lately in- 
troduced, and is obferved in very few places : every one of, 
the others mentioned is the eflablilhed cuilom in fome part 
of the country. 

t The two horfes are in fome places yoked abread, and 
in others before each other ; the three horfes all abreaft, two 
abreaft and one before, or all in a line ; the three oxen and 

E e 2 one 
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are fo awkward, that it is needlcrs to cbit- 
fider them. The only thing worthy of 
being inquired into, is, whether the cattle 
fhould b« yoked in pairs, or in a line be- 
fore each other ? We (hall therefore con- 
fidcr the advantages and difadvantagfis at- 
tending each way, and compare them to- 
gether. 

The moft common way of yoking cat- 
tle in ploughs is in pairs. There are fome"' 
difadvantages attending this way that are 
obvious. In ploughing the f\irrows be- 
twixt ridges, the land-cattle go upon the 
ploughed land, and tread it down with 
r feet : this, efpecially if the land is 
i?et, hurts it very much. 

There is another diladvantage veiy 
tovious. When there is but as much of 

e horfe all in a line ; the hva oxen awl three horiet. At 
1 abreail behind, and the horTes abreaft befon 
four oxen and one horTe, and rhe fix tixcn and one horft* 
ihc oxen in pain, and the horiis bcfoK ; the fix oxeo, 
four oxen and two horftf, the eight oxen, ihc fix oxen 
ino horrei. and the four oxen and four horici. in paini 
the four hnrfc* all abrctil. in paifj. or all in a line. 

•■■a 
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the ridge unploughed as to allow the land- 
cattle to go upon it with difficulty,' they arc 
frequently either going into the oppofitc 
furrow, and thereby giving the plough 
too much land ; or, which is worfe, they 
are juftling the furrow-cattle upon the 
ploughed land. 

To remove thefe inconveniencics that 
attend the ploughing with the cattle yo- 
•ked in pairs, fome yoke them in a line 
before each other.* It is obvious, that 
cattle yoked in this manner, going ai- 
rways in the furrow, neither tread upon 
the ploughed land, nor juftlc one another. 
In thefe refpedls the yoking the cattle in a 
line before each other, feems to have the 
advantage. 

It is to be obferved, however, that this 
method is not quite free from inconvenien- 
cics. When examined, it may perhaps 
be found attended with as great inconve- 
niencics as the other. 

When cattle are yoked in a line, they 
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go all in the furrow. This makes it nc-> 
ceiTaiy to give the plough more land than 
ordinary, either by the ibke or the muz- 
sde : for if this is not done, the head 
and foke being in the fame direction with 
the beam, and the cattle yoked to the 
middle of it, the plough will diredly fol- 
low the cattle, without taking any thing 
off* from the land. Now, it is inconve^ 
nientito be obliged to give the plough 
land either by the foke or muzzle ; for, 
«when the foke is turned out of the plane 
of the beam, it makes the plough heavy 
to draw ; and when the muzzle puts the 
draught too much to one fide of the beam, 
it prevents the plough from going up- 
right *. The yoking the cattle in pairs is 
attended with none of thcfe inconvenien- 
cies : for, in this cafe, the quantity of 
land, which the plough has naturally, 

* It is obfervrd) that when by a broad muzzle the 
draught is removed to a certain diftance from the beam oo 
either Me, the defign is fraftrate. For the plough is ib 
much turned to one fide, as to lofe as much by the dtivAioo 
»f the irons, as is gained by the breadth of the muzzle. 

when 
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when right made, is fufficient to make 
it take off a proper furrow. 

There is another inconvenicncy that 
attends yoking cattle in a line, arifing 
from the nature of the animals. Horfes 
and oxen, like men, love their eaie^ and 
are difpofed to throw the btu-den upoa 
their fellows. This they have a better 
opportunity of doing when yoked in a 
line before each other, than when yoked 
in pairs. When yoked in a line, each 
pulls by the traces of the one behind him ; 
and therefore, though it may be known 
when the forcmoft neglefts his work, by 
"the fl^ckening of his traces, yet it carniot 
T)e known when any of the reft ncglcdt 
their work ; for though one of them does 
this, yet by the pulling of the one before 
him his traces may be fully ftretched. 
But diis is eafily difcovered, when the 
cattle arc yoked in pairs ; for then every 
one of them has a feparate draught. The 
goadman or driver knows, by the pofition 
of the yokes or crofs-trecs, whenever one 
of them does not draw equally with his 
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Liellow; and the ploughman perceives, bf, 

the going of the plough, whenever any of 

the two pairs does not draw equally with 

the other * : for if the pair that goes fore- 

Imoft neglect their work, the plough ig 

Kjmlled out of the ground ; and if the pair 

I yhat go hindmoft negleft their work, the 

I plough is pulled in too deep. The reafott 

[ifi obvious i the plough is made to go at 

i proper depth, when the two forces by- 

l^hich different directions are given tlw, 

tolough, aft at the fame time. If one of 

P'jhem then fhould ceafe to aift, the plough 

f cannot go right. If the forcmoft pair 

i ihould ceafc to draw, the plough having; 

r^o little card for the diredtion of the 

' draught of the hindmoft pair, will come 

out of the ground : and if the hindmoft 

pair ceafe to draw, the plough having too 

much card for the direiftion of the draught 

of the foremoft pair, will go in too deep. 

This does not hold in an ox-plough : for as 

the foam by which the foremoft pair dravf 

is fixed to the yoke of the hindmoft pair, 

* A horlV-plough U ben neant, and it U fappaW 
dicrc MIC only two Pui in the plough. 



pair,J 
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the whole force applied to the plough is 
in the lame diretflion ; and therefore^ 
though any of the pairs ccafe to draw, 
there is no alteration m the going of the 
plough. 

There is yet another Inconveniency 
thftt attends the common way of yoking 
cattle in a line before each other. When 
the fore cattle are all yoked to the tra*- 
ces of the hindmoll, it is obvious, that 
aa the beam, to which the draught is 
fixed, is much lower than his fhoulders, 
by which the reft pull, fuch a weight 
muft be laid upon his back or Ihoulders 
at muft render him incapable of giving 
any affiftance *. Befides, as the whole 
force is applied in the dire£tion of the 
tncei of the hindoiofl horfe ; it cannot 
have fuch influence on the plough, as 
when a part of it Is in a direction more 
horisontal. When a body is to be moved 

* PerfoBs thai yoke cattle in a line are o'oliged to put a 
load of Addle betwixt the bach of the hindowfl and the 
hid-fDpc ; thit indeed prevents the horle't back from be- 
fa||ilkd, bat doet ooc Jare bin ftom the wdghb 

I '• F f forward 
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forward in any dire^on, the nearer that 
the direction of the force applied ap- 
proaches to the diredtion of the body, it 
a<5ts with the greater influence. And 
therefore, as the plough moves horizon- 
tally, and as the direction of the united 
draught of a plough with the cattle yoked 
two abreaft, is more horizontal than the 
dire&ion of the draught in a plough with 
the cattle yoked in a line, the fame force 
applied will have greater influence. 

When thefe two different ways of yo- 
king cattle in ploughs are thus confidered 
and compared together, it is difficult to 
determine which ought to be preferred. 
Each oi the two feems preferable to the 
other in a certain iituation. When the 
land is (liff* and the labour fevere, the 
yoking the cattle in pairs ieems prefer- 
able, as it is certainly the flrongeir 
draught ; and when the land is wet, and 
in danger of being much hurt by the 
treading of the cattle, the yoking them in 
a line before each other fccms preferable -, 
as thereby they arc confined to the bottom 

of 
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(A the farrow, which is the lirincri part 
of the land, and prevented from doing 
harm. 

When a perfon ufes two or more 
ploughs, it is a very proper way to have 
one with the cattle yoked in a line, and 
the reft with the cattle yoked in pairs. 
The ploughs witjji the cattle yoked in 
pairs continue as long as the land-cattle 
have room to go eafily upon the firm land ; 
and the plough with the cattle yoked in 
a line, follows, and clears up the furrows. 
In this way the cattle yoked in pairs do 
XK) damage, and the cattle yoked in a line 
are never ufcd but where they are of real 
benefit. 

To perfbns that incline to yoke the 
catde in a line before each other, it will 
not be amifs to point out a way to re* 
fliove the inconveniency laft mentioned, 
and (how how the cattle may be yoked 
A) as to lay no additional weight on the 
hack or fhoulders of the hindmoft horfe, 
and to make the diredion of the draught 

F f 2 more 
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more horizontal. This is done by making 

the traces of the horfe next to the plough 

but one very long, and fixing them, not 

to the flioulders of the horfe behind him, 

but to the crofs-tree, and by fixing the 

traces of the horfe before him, not to hi« 

_ ftioulders, but to his traces at the place 

"where the back-rope is fixed. By this 

the hindmoft horfe is delivered from the 

' burden laid upon him in the other me- 

[ thod, as his draught is entirely indepcnd- 

lent of that of the reft. There is indeed 

tibme weight laid upon the horfe imme- 

I idiately before him, to whom the othcrt 

, are yoked. But this is but fmall ; for hi* 

p traces are nearly in the fame direSioa 

with theirs, and they are yoked to him 

at a place lower than his Ihoulders. By 

i this, likewife, the direction of the united 

draught is more horizontal, when there 

are three or more horfes yoked » it is cvcit 

. more horizontal than when the cattle art 

yoked in pairs. In a four-horfc plough, 

yoked in pairs, the two forces arc equalj 

but in a four horfe-plough, yoked in thii 

niannei; 
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manner, the force mod horizontal is to 
the other, as three to one. 

The traces of the horfe hindmoft but 
one being long, will incommode the hind^ 
moft horfe in turning, if they have no- 
thing to fupport them. To prevent this, 
two links muft be fixed to the ihoulder9 
of the hindmoft horfe, and the traces 
pafied through them; the links long 
enough to allow the traces to be flretched. 

• 

When two horfes are fufScicnt for the 
draught, the yoking them in this manner 
defcribed for the two hindmoft, removes 
alfo the fccond inconvenience mentioned, 
that attends the yoking the cattle in a line : 
for the ploughman difcerns, by the going of 
the plough, when any of them negled: their 
work, in the fame manner as when there 
are four horfes in the plough yoked in pairs. 

The ordinary method of yoking oxen, 
is attended not only with all the inconve- 
niencies of yoking cattle in pairs, but alfo 
with the laft-mentioned inconveniency, of 
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Toking cattle in a line. For ^e ibam, 
br which the foremofi cattle draw, is fix- 
ed to the yoke of the hindmoft pair.- 
Their yoke being higbei' than the beam, 
a great weight is laid upon their necks by 
the drawing of the foFemoft cattle. This 
inconTcatency may be removed, and the 
cxen yt^ed in fach a manner, as to give 
two diret^tons to (he plough, as is done 
when horlcs are yoked in pairs i by which 
the draught wiU likewtfe be made ilrong- 
er. To do thi?, the foam of the pair im- 
mediately before the hindmoft muft be 
i:\.ed, not to their yoke, but to the beam > 
n'.'.J, to prevent this loam from incom- 
.'Ticv.irig the hindmoll in turning, a link 
itiu:': be hxed to their yoke for it to paf3 
t'-.Tv ■.:,;^. the link long enough to allow 
t!;c um:-.i to K' fully rtrctchcd.^ When 
chiTf are more than two pair in the 
r'.'u^h, ;is i> moil common, the largcft- 
;".-\i v.:;:"i- ihoi'.lJ be placed next the 
i'-o-ii/fi. .1 '" tlie ihiilleil-rizcd immediately 
Ivtoro thiin. Tor ' the lower that tlie 
\ .«"<*■ ot" tiicic Uil is placed, the nearer 
u.li tlic dircciion of their foam be to the 
foam 
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,foam of thofe before them > a^d thereby 

<the lefs weight ^aid upon their nccksi. 

This method of placing the cattle 19 con-* 

trary to the ordinary way : IJem: it m^y be 

pbfervedi that th^e fmalkft-fiz^d oxen are 

^ways placed next to .the|)lough. But 

^efe different .ways of placing the. cattlp 

are both founded upon the faipe reafon: 

For the fmalleft-fized oxen are placed 

next the plough in the ordinary way of 

yoking, that fo their yoke, to which the 

fpam of the pair before them is fixed, 

imay be as low as poflible : fqr the lower 

that it is pl?iced, the nearer the direfiions 

of the twp foams approach each pther, 

gnd the lefs weight is laid upon the necks 

of the hindmoft pair. And, for the fame 

reafon, the loweft-fized oxen ihould be 

placed in the middle, when yoked in the 

manner propofed, that fo they may be lefs 

incommoded by the pair before them. 

If, in confidering the moft proper me- 
thod of yoking cattle in ploughs, we had 
nothing in view but the ftrength of the 
draught, .and conveniency- of the cattle; 
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"wc would always recommend the yoking 
the cattle in fuch a way, as to apply two 
forces to the plough in different dircfiions. 
But as we muft alfo have in our view the 
going of the plough, hence it becomes 
neccffary to obfcrve, that fometimcs it is 
an advantage, to have the draught of the 
whole cattle in the fame direftion. 

In ploughing lea, where the fward is 
tough, or any kind of land, where there 
are interruptions from roots, or the hard- 
nefs of the bottom; the plough, if two 
forces are applied to it in different direc- 
tions, goes very unfteadily, fometimes too 
deep, and at other times too {hallow t 
and is very difficult to manage. The rca- 
fon is obvious: When the plough meets 
with fuch interruptions, as tend to make 
it go deeper, or Ihallower, than its or- ^ 
dinary way of going; if, at the fame time, 
the force tliat a«5ts contrary to the inter- 
ruption ccafcs; then the plough, in fpitc 
of all the attention of the ploughman, 
will cither ftart out of ground, or go in- 
too deep, according to the tendency of 
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the interruption. But when there is only 
one force ading upon the plough, it is, 
in fome refped:, like the wheeled plough ; 
it goes fteadily, and at a certain depth ; 
at lead, it is not fo difficult to manage it, 
as when there are two forces adting in 
different dircftions : For though fome of 
the cattle, at the time when the interrup- 
tion is given, fhould ceafe to draw, yet 
the draught continues ftill in the fame di- 
redion, and the ploughman has only the 
alteration occafioned by the interruption, 
to redify. Every perfon knows, that an 
ox-plough goes much more ftcadily than a 
horfe-plough : and this is occafioned, not 
only by the nature of the animals, oxen 
being more fteady in drawing than horfes ; 
but alfo by the manner of yoking them, ox- 
en being yoked in fuch a manner, as that 
one force only is applied to the plough. 

Thus it appears, that no abfolute de- 
termination can be given, which of thefe 
two ways of yoking cattle in ploughs is to 
be preferred. Men muft weigh the ad- 
vantages and difadv^ntages. attending each 

G g ^vj^ 



234 



Of Tillage. Book II. 



way, and detennine accordlog to circum- 

fiances. If the land is of a kind not es^lf 
ploughed, the cattle not well trained, and 
the ploughmen not expert, the work will 
be bell performed, if there is only one 
force applied to the plough *. But if the 
land is eafily ploughed, tiiat is, has few 
things in it to incommode the plough ia 
going ; if the cattle are well trained, and 
the ploughmen expert, the work will bo 
well enough performed, and the laboui 
lefs fevere upon the cattle, if two forcct 
. are applied to the plough in differeni 
4ire<5iions. 

CHAP. Xill. 
Of ploughing. 

TH E adtion of the plough, in fUr- 
ring and turning over the foil, 

callti 



■ When there are four horfrs in the ptongh ia 
they ut commonljr jroked in fuch a manner, u to *ffif I 
fbicc* 10 the plough in iliir«cDi cUreflioiu. U it it foi 
proper to apply but one force to the plough, wid kcc-p 
horfct )-okcd to pun, the flrft ptir mull be yoked (d 
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called ploughing. Ploughing then ferves 
the following purpofcs. It increafes the 
food of plants, enlarges their pafture, pre- 
pares the vegetable food for entering their 
roots, deftroys weeds, and removes wet- 
nefs. 

Ploughing increafes the food of 
plants, by opening the foil to receive the 
vegetable food from the air j and by en- 
larging the furface, and thereby expofing 
a greater quantity of the foil to its influ- 



Ploughing enlarges the pafture of 
plants, by opening the foil, if too folid, 
and making it firm, if too light -j-. 

Ploughing prepares the vegetable 
food for entering the roots of plants, by 
reducing vegetables to a ftate of corrup- 
tion, and diffolving oils %. 

h^ in the Jiune manner as die two laft horfes are com- 
nonljr yoked to each other, when there are three or four 
yoked in a line. 

* Ste book I. chap. 4. ■ f See book i. chap. 6. 

t See book 1. chap. 7. 

Gg 2 Plo\]gu\sg 
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Ploughing deftroys weeds, by ma- 
king their feeds vegetate, and then tear- 
ing up the young plants ; and by expo- 
fing their roots to the drought *. 

Ploughing removes wetnefs, by lay- 
ing up land in proper ridges -f*. 

It may be faid, therefore, that plough- 
[ ing is one of the moft important operation* 
in agriculture ; and that the greatefl care ii 
to be taken in the performance of it. 

Though ploughing in general ferves all 
Lthe purpofcs mentioned, yet commonly 

one of them only is chiefly in view ; and 
Mccording to the defign in view the work 

is to be performed. 

When the defign of ploughing is to 
increafe the food of plants, the furfacc can- 
not be made too uncvoii ; for the toffit 
uneven that the furface is made, the grci 
quantity of the foil is expofcd to thfe:, 

■ Sec boot: I. dtap, ti, jmtl ij. f Set book i. ttt^ tf>: 

fliiCTCe 
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fluence of the air, and the greater quan- 
tity of food procured *. 

When the defign of ploughing is to 
enlarge the pailure of plants, that kind is 
beil that goes deepeft, -(provided the foil 
allows), and moft effectually breaks the 
mold} for the deeper that the plough 
goes, the greater quantity of Ibil is em- 
ployed in vegetation ; and the more effec- 
tually that the mold is broken, the larger 
is the pafture in the fame quantity -f-. 

When the defign of ploughing is to 
deAroy root-weeds, the furface cannot be 
left too rough, ntw the earth of the furrow 
raifed in too large pieces j for the rougher 
that the furfacc is, and the larger the pieces 
of earth raifed, the drought has the eafier 
acceis, and more effed:ually operates in 
the deftrut^ion of the roots. 

• Thb iDcmfiog of the food of plants is often the chief 
deGgn of fallowing, andof giving the bar ley-liuid the winter 
and ^ling ploughing. 

+ The enlarging the pafture of planu is the chief defign 
of plonghiog, when feed is to be fawn inunediately after. 

Wui.» 



238 



Of Tillage. 



Book ir. 



When the defign of ploughing is to 
deftroy feed-weeds, the furface cannot be 
made too fmooth, nor the mold too much 
broken : for the fmoother that the furface 
is made, and more effetftually that the 
mold is broken, the feeds are the more ex- 
pofed to the influence of the aJr, the fap 
better preferved, and their vegetation the 
more encouraged *. 

When the deilgn of ploughing is to 
remove wetnefs, the land muft be laid up 
in high and narrow ridges ; for the greater 
number that there are of furrows, there are 
the greater number of drains; and the 
higher that the ridges are, the more ealily 
the water finds its way to the furrows -j-. 

Thus we fee how this operation of 
ploughing is to be performed, according 
to the chief deiign in view. It often hap- 
pens, however, that land is in I'uch a condi- 

" Tan deSruAJon of weed* «f both kindi b oftfii iJi^, 
en4 propofeil in fuminei- fftUowiiig, and when Uic bulef '" 
luiil ipt* tlir rjwiiig. furrow. 

t Sti B«( cliipMr. 
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tion as to require more than one of thefe 
advantages which ploughing is intended 
to promote. Thefe are fometimes con- 
iiftent with each other, and the land may 
be ploughed in fuch a manner as heft to 
promote all of them* Thus land is fome- 
times, at the fame time, poor, and wet, 
and full of root-weeds : now, it may be 
ploughed in fuch a manner as is moft pro- 
per for increafing Its food, removing its 
wctnefs, and dcftroying its weeds : for, by 
one ploughing, its furface may be made 
uneven, which fits it for receiving an in- 
creafe of food j it may be formed into nar- 
row and ftcep ridges, which beft removes 
its wetnefs ; and the earth may be raifed 
in large pieces, which beft expofes the 
roots of the weeds to be deftroyed by the 
drought. 

At other times the land is in fuch a 
fituation, that the advantages which it re- 
quires from ploughing are inconfiftent with 
each other, and it cannot be ploughed in 
fuch a manner as is moft proper for promo- 
ting all of them. Thus land, at the fame 
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ktime» may be full both of feed-weeds ami 

of root-weeds : now, it cannot be plough- 
ed in fuch a manner as is moft proper to 
deftroy both ; for by one ploughing it 
cannot be raifed in pieces and left rough, 
which is neceflary to deftroy root-wccds» 
and have the mold broke and be made 
fmooth, which is necelfary to deftroy feed- 
weeds. This makes it neceflary to have 
one of thefc things chiefly in view at firft» 
and to confider which of the two it is pro- 
per to begin with, and how the work may 
be performed in fuch a manner, as the o- 
ther may moft eafily fucceed. Thus, in the 
prefent cafe, the land ftiould be ploughed, 
fo as to be raifed in pieces, and to be left 
rough; and in that condition it ftiould be 
allowed to lie, till the drought may be fup- 
pofed to have deftroyed the roots; and thco 
it may be reduced, the pieces broke, and 
the furface made fmooth, in order to de- 
ftroy the feeds. 

I N ploughing there arc fome general 
rules to be obferved, whatever is the de^ 
fign of it. Thus land is never to be 
ploughed 
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ploughed when it is wet. When land is 
ploughed wet, the defign of ploughing, 
whatever it may be, is fruftrated ; and this 
holds true in every kind of foil. 

When ftifF foil is ploughed wet, by 
drying too fuddenly it becomes fo hard, 
that it can receive no benefit from the air^ 
and the pafture in it is entirely fliut up : 
root-weeds ftrike root again before the 
drought reaches them ; and if there are 
any feed-weeds, the furface cruits fo foon. 
that they are prevented from vegetating. 

When light foil is ploughed wet, 
though it may receive fome benefit by ex- 
poiing a larger furface to the influence of 
the air, yet its pores, being full of water, 
will prevent its pafture from being en- 
larged i and the root-weeds that arc in it, 
will not be deftroyed ; they will rather flou- 
rifli, by being tranfplanted into a new pa- 
fture *. In both kinds, of foil the labour 

• Bt light foil is here to be onderSood dm fandy, bat 
Qnmgy mdffy foil. The luidy f<»l ij ia iu nature fe free, 
«d, at the fri"* time, fo compaft, that little alteration oia 
Ve auute in it* p«ftare by ploa^iing, 

H h is 
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is very fevere upon the cattle, and the land 
is greatly damaged by their going upon it, 
and treading it down with their feet. 

Thds it is alfo to be obferved, that 

whatever is the defign of ploughing, the 
quantity of firm land taken off from the 
furface by the plough in going, ought not 
to exceed the widenefs of thefurrow which 
the plough makes below. If it does, the 
land is not clean ploughed ; it i^ only 
fcratched, and a quantity of the foil is left 
below untouched betwixt every furrow 
that the plough makes. 

The quantity of firm land to be taken 
off by the plough, depends upon the de- 
fign of ploughing, and the nature of the 
foil. 

When the defign of ploughing is to 
incrcafc the food of plants, and deftroy 
root-weeds, whether the foil is ftiff or 
light, as great a quantity may he taken off" 
as the plough cm lakc conveniently; bc- 
caufc the greater that the quantity is which 
the 
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the plough takes off, the rougher and more 
uneven the furface is made ; and the 
rougher and more uneven that the furface 
is made, the more food is procured, and the 
root-weeds more efiei^ually dellroyed. 

When the defign of ploughing is to en- 
large the pafture of plants, and deftroy feed- 
weeds, though a large quantity may be ta- 
ken off in light foil, that naturally falls in 
pieces when turned over, yet a fmall quan- 
tity ought to be taken off in ftiff land that 
is not fo eafily reduced ; becaufe the fmal- 
ler that the quantity is which the plough 
takes off, the foil is the more effeAually 
broken, and the furface made the fmoother ; 
and the miore effedually that the mold is 
broken, and the fmoother that the furface 
is made, the paflurc is the more enlarged, 
and the weeds more effciSually deflroyed. 
This is agreeable to the ordinary praflice, 
introduced no doubt from experience ; for 
we find that a much lefs quantity is taken 
off when land gets the feed-furrow, the 
chief defign of which is to enlarge the pa- 
ihire, tb^ at any other ploughing. 

Hh2. In 
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In the direftions which we have given 
about ploughing, we have had chiefly in 
our view land employed in tillage ; it is 
neceiTary to add foniething with refpeiS to 
the ploughing lea, or opening up grais- 
ground. 

The Englilh writers on agriculture, 
when giving diredtions about the opening 
up of grafs-ground, always fuppofe lliat 
the land is to be fummer- fallowed ; and 
they recommend to plough as deep at firil 
as the nature of the foil will allow. They 
afTign this reafon. That it is not poflible to 
plough deeper afterwards. They likewifc 
direct to turn the earth upfide down, or 
on its back, as we have called it. The rea- 
fon they aflign for this, is, that the fwud 
or turf may be the fooner rotten *. 

Some perfons have tried this method of 
breaking up grafs-ground in Scotland, but 
they found great difficulty in reducing it : 



" Thii however is uoi the ordinir^ mrdiod uft 
hxid i M in Sforland they plough fhiUlow §Dd d 
tviatCTi ud Ibw oau in the ipring. 



:in Rii(- 
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and» notwithftanding the aflertions of fom»^ 
of Ae EngliOi writers, we have reafon to 
believe that many find t fo likewife in 
England ; for Mr Tull, in his chapter up- 
on ploughs, tells us. That if the turf lie 
long without being turned, the grafs from 
the edges will fpread and form a new turf, 
and that the roots often fet up new heads, 
and the former heads are converted to 
roots. As Mr Tull's defign is to fliow the 
neceffity of the four-coultercd plough, we 
need not doubt but he has a little exagge-> 
rated the matter j for, upon a narrow in- 
ipe£fcion, it will be found, that if turf is 
turned upon its back, the grafs will grow 
only from the fides. However, we may 
conclude, from what he fays, that the land 
in England is not fo eafily reduced in this 
manner, as fomc of the writers pretend *. 

On 

• Thb author of the new fyflem of agricqltnre, in giriii( 
direaioiu aboat the method of bieaking np gnTi-gnHind, 
■caiioiu only three plougUngi before fbwiDg with wheat, 
whether Id ftiff or light lend. He propolet, that the firft 
ploBghing flioald be began about the fiift of April, and end- 
ed about the middle sf June ; and that the lecond Qu>uld bo 
\»ga^ aboat tbe middk of Jiia^ aod finifltcd about the cad 
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On our rich lands in Scotland, we fol- 
)w a method the very rcverfe of thic 

which has been mentioned. Wc com- 
_ inonly few after one ploughing of grafs- 

ground, and we plough as (hallow and 

narrow as poflible ; and alfo fet the turf at 
■exaftly as poflible upon its edge. It is Dot 

pur bulJncfs In this phcc to confidcr tht 
' ^pfopriety of fowing after one furrow. Wb 
. may only obferve, that if the land is goodr 
, a good crop may be expcdted ; and if thcnl 
_is a good crop, the turf will be completclf 
_rotten before next feafon. What we hav» 
,to confider, is, which is tlie moft proper 
-^method to break and reduce the turf. 
.jMay I be allowed to dy, without giving 
I offence to improvers, that the Scots me- 
j thod is rather the beft ? It is certain, that 

the thinner and narrower that the turf is 
^takcn off, it is the more eafily torn afun- 

derj and the more exai^lly that it ftands 

on its edge, the harrows in going acrofs 

•>•( Jolf. If thefecondplougtiing » begun on iheCuMpoR 

• of thrfield where the firil ploughiog wii begun, die urC 

be t*ft, will be round Tutacieiitly roncn when it it lanei ap 
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take the firmer hold, and make the great- 
er imprefljon. 

If this kind of grafs-ground is ploughed 
before winter in the manner mentioned, 
fliallow and narrow, and the turf fet upon 
its edge, it may be expefled, if we are fa- 
voured with a little froft, that in the- 
fphng the turf will be in fuch a condi- 
tion, as to be cafily torn afunder by the 
harrows, and the land itfelf in a proper 
condition to be fown with oats, or to be 
fuminer-fallowed, and fown with wheat. 

Oan. barren lands we break up in the 
Sune manner as recommended by the 
Englifh writers, plough deep, and turn the 
turf over on its back. It feems, that the 
plants which grow on thefe land;, have 
tougher and ftronger roots than tho& that 
gfow on rich lands. This make» it more 
difficult to break the turf. If the earths 
of the furrows arc fct on their edge, the 
harrows turn them back, ioftead of tear- 
ing them afunder. This happen* whe- 
ther the land is ploughed deep or IhaU^/w'- 
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But when the earths are turned on their 
back, and the land ploughed deep, the 
harrows raife a kind of mold upon the 
back of the turf, by which the hollows 
betwixt the earths are filled up, and nou- 
rifhment afforded for the feed, the great- 
eft part of which falls into thefe hol- 
lows. 

There is another method propofed 
for opening up grafs-ground, and that 
is by trench-ploughing. This manner of 
ploughing is performed by one plough 
following another in the fame track. The 
plough that goes firft, turns over the fward 
or turf i and the one that follows, turns 
up fome inches of foil upon it. By this 
method there is fufficient nourifhment 
provided for the crop, and the fward 
is rotten before next fealbn *. 

' The ploufh that go« 6rft (houU have a feathered (c^i^ 
if the land will allow ii, and the mo1d-bo(trd fliould beciJ^t 
far outwHrdi above, where it i> lUeii to tlit lefier handle. Ko^r 
ihii kirii! of fokc ii moll proper for railing the fward ; la^-^ 
this kind of mold-board for turning it upon Iti bKk. '• 
ii nrceliiry to add, ihnt where the loil ii Audlow, the W 
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THiskInd of ploughing needs not be con- 
fined to the opening up of grafs-ground ; 
it may be uied in any foil that is deep ; for 
by it ibme new foil is turned up, and a 
greater quantity employed in vegetation. 

CHAP. XIV. 
QT ridges, 

IT has already been obferved, that 
ploughing in ridges is proper for re- 
moving wetnefs. Every furrow becomes 
a kind of drain : the rain that falls upon 
the ridge, makes its way to the furrows, 
and by means of them is conveyed away 
from the field ,*. 

Ploughing in ridges Is alfo proper 
for enlarging the furface. It is certainly 
an advantage to have the furface enlarged. 
Thereby not only a greater quantity of 
foil is expofed to the influence of the air, 
but alfo a greater quantity of it actually 
employed in vegetation. There is no 

* See book 1. dup. i;. 
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more foil added to the field by enlarging 
the furface ; but fome of the foil that lies 
buried, while a field is in its natural ftatc, 
is cxpofed to the air, and brought within 
reach of the roots of plants, when it is 
laid up in ridges. Some of the plants 
which we cultivate ia our fields, have 
what are called horizontal roots, that 
is, roots that creep along the furface, and 
go down but a fliort way. Now, it is 
obvioufly an advantage to thefe plant*, 
to have a quantity of the foil below, fo 
which their roots cannot extend, brought 
within their reach, which is done by en- 
larging the furface. 

The top-rooted plants, that is, fuch as 
pufli one principal root perpendicularly 
downwards, have alfo horizontal roots, by 
which they are nourifhed ; and therefore 
it muft likewife be an advantage to them, 
to have the furface enlarged. 

To illuftrate this further, let us fuppofe, 
that the roots of plants upon a field exttnd 
themfclves through the whole foil within 
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four inches of the furfacc. Now, it is 
obvious, that there is more foil within 
four inches of the furface, when the fur- 
free is enlarged by ridges, than when the 
land is lying quite flat. 

Fkoh thefe things then it appears, that 
a field contains more food, and has a lar- 
ger paAure when in ridges, than when 
laid down level. 

It muft be acknowledged, that fbme 
confiderable pcrfons arc of a different opi- 
nion ; and as this is the cafe, it will not 
be improper to confider what is advanced 
by them. 

r 

•' Thbre are fome who mention the per- 
pcndiciUar growth of plants, as an evi- 
dence, that a furface, however much ex- 
tended, can fupport no more plants than 
the horizontal bafe. Though the fa& is 
allowed, that plants grow perpendicular- 
ly, and that it is impoflible to place more 
of them upon the furface than upon the 
bafe ; yet it does not follow, that a field, 
I i 2 when 
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irhcn its furface is enlarged, can nourifli 
no more of them ; and it is to be remem- 
bered, that it is not more room which we 
contend for, but more nourilhmeoi. Wo 
may further obfer\x, with rcfpetft to the 
growing of vegetables, that the enlarging 
the furface has this other advantage ; it 
gives the plants more air, and thereby 
" prevents them from falling down and 
lodging. 

Mr »u HAMrL, to (how that the en- 
, iarging the furface by ridges is a real dif- 
[ advantage, obferves, that fuppofing the 
flopc in ridges is one foot In fix, yet the 
furface will be to the horizontal bafe only 
as 76 to 75, which, he fays, is but a fmali 
advantage, when compared 10 the lofs by 
the furrows. 

In anfwcr to this, it needs only be Cud, 
that there is no lofs by the furrows, unlcfs 
when they arc a real advantage to the 
reft of the field. When land is dry, the 
com is S.H good m the iiirrows as in any 
jwrt of ih= ridge ; and when the hnd is 
wett 
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■wet, the furrows ferve for drains, and the 
lofs by them is more than made up by 
the advantage which the reft of the field 
receives by being drained. 

We may therefore conclude in the ge- 
neral, that the way of ploughing in rid- 
ges is preferable to the way of ploughing 
without ridges *. 

Having fhown, that ridges are advan- 
tageous as they remove wctnefs, and en- 
large the furfacc, it is ncceffary now to 
confider what kind of ridges are moft pro- 
per for aniwering the ends propofcd. 

As ridges remove wetnefs, when the 

• It ii a caftom in fome plac», to plough without 
unking rtdgei. It is done in this manner : The plough 
enters in the oatfide of the field, and goes round and 
ronnd it till it is near JiniOied, and then ploughs owt 
what remains in the fame manner, as if it was a. ridge. 
Thus the field is l^ft without ridges, having only one fur- 
row for a fltort way in the middle of it. At the next 
ploughing this may be reverfed, the ridge in the middle of 
the field gadiered op, and the plough go roond and round 
tfae lidee till the whole field is ploughed. 

fod 
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igil is wet, tbe ridges ought to {le nar- 
row. For the greater number that there 
are of ridges, there are the greater num 
ber of drains. When the foil is wet, the 
ridges ought alfo to be fteep. For the 
Helper that the ridges are, the water more 
c^jily finds its way to the funows. 

When the foil is very dry, it is fubmit- 
ted, if narrow ridges arc not proper like- 
wife. For by altering the ridges, and 
turning the furrows into the crowns, ani 
the crowns into the furrows, a quantity of 
freih foil is always eniployed in vegeta- 
tion. When the crown of a ridge is turn- 
ed into a furrow, it is obvious that fome 
freOi foil is turned up, which was not cm- 
ployed in vegetation in its former fitua- 
tion ; and the greater number there are of 
ridges, there in the greater quantity of 
frefli foil employed. 

When the foil is juft fo wet as to oc- 

cafion lofs in the furrows, then the ridges 

fliould be fomcwhat broader. For, in* 

this. 
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this cafe, the fewer thcrt art of rurrows, 

there is the lefs lofs. 

It is propct to obfctvfc here, that a dif- 
fei^c^nce fhould be made betwixt the &fit- 
ttitm of land in the winter, in^ it« flnf- 
atfon in the fumtner. It ma^ be conte^ 
rtieirt fbittethnesi when winter-graifi k 
ttr be fbwn, or when the ktAd is to gM 
Wtntet-fidtowingi to nttke the ridges vtftf 
iiafr<6# i and,- *Htti famnior-gnuA is t6 
be fywtif ttf AiallK theia bf-6ftder. 

As it is an advantage to have the Ctit- 
face enlarged, the ridges ought to be 
made high hi ^ middle, or croWA. For 
the higher that the ridge is made, the 
more i» the furiace enlarged. 

Wrbn the foil is fhillow, the ridges, 
if broat], cannot be high raif6cl, without 
depriving the furrows of foil : and there- 
fot>e, te enlarge the furfaee on fuch land; 
the- ridge» muft be made narrow. For 
this both ealarges tlie fur£ioey and pre^ 
vents 
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vents the furrows from going below the 
foil. 

When the foil is deep, the ridges may 
be made broader; for though the ridgo 
are raifed in the crown, yet ftill there is 
r ibil left in the furrows. But then the 
I ridges muft not be made too broad : for 
it is evident, that narrow ridges give 
more furface than broad ridges, of the 
fame degree of ftecpncfs ; and do not co- 
ver the lower parts of ,the ridges fi) 
much from the influence of the fun and 
[jwinds. 

It is ueceffary to obfer\x, that though, 
in the general, it is recommended to raife 
the ridges in the crown, to enlarge the 
furface, and to allow the water more eafi- 
ly to find its way to the furrows; yet, 
in fome low flat-lying land, it is propel 
to make the ridges as flat as pofiible. ta 
order to raife the furrows. For the higher 
that the furrows are raifed, there is, in 
fomc cafes, the greater command of the 
water. 
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water, and it is the more eafy to find a 
fall for conveying it away. 

It is neceffary to obferve likcwife, that 
flat ridges have this advantage over Aeep 
ridges ; they can be fown with greater ex- 
afbiefs. It is obvious from the method 
of fowing, that, in fowing fteep ridges, 
it is not poffible to prevent too great a pro- 
portion of the feed from falling into the 
furrows. It is obvious likewise, that 
this proportion is increafed by harrowing. 
Whereas, in fowing flat ridges, the feed 
is equally fcattered, and the harrows do 
not remove it from Its place. 

From thtfe obfervation's it is obvious, 
that foils in different fituations require to 
be laid out in different kinds of ridges. 
It is abfurd, therefore, to affert, that, in 
every cafe, one kind of ridges is prefera- 
ble to another ; that narrow ridges are bet- 
ter than broad ridges, &nd flat ridges bet- 
ter than fteep ridges. In fome fituations, 
one kind of ridges is moft proper; and, 
in other fituations, another kind is moft 
K k ^to^t. 
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proper. Every pcrfon ought, therefore, 
to confider the nature of the foil he has 
to deal with, confider the advantages and 
difadvantages of each kind of ridges, and 
then determine which are moft proper. 

When there is nothing in the nature 
of the foil to determine what kind of 
ridges are moft proper, then narrow ridges 
are to be preferred; for this reafon, that 
a quantity of land in narrow rtdges is 
fooner ploughed than when in broad. It 
is obvious, that the two firft furrows 
which the plough takes off from the ridge, 
arc wider than any taken off afterwards, 
elpecially if the plough begins in the fur- 
row, as is frequently the cafe } fo that the 
greater number there are of ridges, the 
iield is the fooner ploughed. Bclides, 
when ridges are broad, it is obvious, that 
the plough has more work, and mull 
take longer time in turning, than when 
they arc narrow. But then it is fnppolcd 
that the ridges are ftraight and equal. If 
they are not, the greater number there are 
of them, the greater is the trouble, and 
the 



Chap. XIV. Of Ridgeu 259 

the more time is fpent in ploughing. This, 
however, it muft be owned, is of no great 
importance ; becaufe it feldom happens, 
that the kind of foil does not determine 
what kind of ridges are moft proper. 

Having confidered the kinds of ridges 
proper for land, according to its different 
fituations'; it is proper to inquire, whe- 
ther there are any qualities which ridges 
ought to have, whatever is the fituation 
of the land. 

It will eafily appear, that all ridges 
ought to be made ftraight. Crooked 
ridges, it is obvious, are attendfed with 
feveral inconveniencies. In ploughing 
them, the cattle are not always going ex- 
aflly in the fame direftion with the 
plough} ihort turnings arc often necef- 
iary, as fields are generally bounded by 
ftraight lines, or lines not crooked in the 
iame manner with the ridges ; and, when 
there is .a fmall defcent, the water, as it 
runs in the furrows, meets with refift- 
ance. 

Kk 2 Vt: 



t69 Of Tillage. BookIL 

It u ahnom, dnt when the plough 
goc» in a OBTfCy as it doci in plon^iing 
dooked ridges the dianght is not in tho 
lame dircdion with the beam^ but is ei-» 
tfaer to the right or left of it ; and this 
gnu tdbe plough either too much or too 
little land* 

It is obvious likewiie^ that» when 
ridges are crooked in a manner, different 
fiom the lines by which a fidd is bound- 
ed^ in ploughing the ridgea upon tho 
fides, one part of them muft be finifhed 
before fome other parts are. near done$ 
and thus fhort turnings are neceflaiy^p. 
which hurt the laqd t^n^h by tjhiQ treading^ 
of the borfe^. 

It is obvious likewife, that, as a crooked 
furrow is continually altering the direction 
of the water, and has a lefs deicent than 
a ftraight furrow, the water, as it mas 
along it, muft meet with greater refiftanotw 
and thus penetrates the foil, and makes it 
Qiore difficult to convey it away. 

This 
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These inconveniencies are removed 
by making the ridges ftraight. For, in 
ploughing ftraight ridges, the cattle are 
always going in the fame diredtion with 
the plough ; no fhort turnings are necef- 
fary> as fields can be made of an equal 
breadth in all places; and the furrows 
having a greater defcent, the water meets 
with lefs refiftance^ and is more eafily 
conveyed away, 

Stuaioht ridges not only remove the 
inconveniencies with which crooked ridges 
are attended, but it is found that they are 
attended with no inconveniencies them* 
iclves : they require indeed a little atten- 
tion in the ploughman, which is itfelf an 
advantage; and therefore, upon all oc«- 
cafions, are to be preferred. 

As, in all kinds of foil, ridges ought to 
be flxaight, fo likewife they ought to be 
equal, equal one to another, and the fame 
ridge equally broad in all places. Unequal 
ridges are attended with inconveniencies^ 
as well as crooked ridges. It is difficult 

to 



262 



Of Tillage. 



Book 11, 



to low them with exa£tnefs ; it is difficult 
to alter them, when neceffary ; and the 
plough muft often turn in the middle of 
the ridge, which does great harm, by the 
treading of the horfes, or it muft be driven 
empty to the end. 

These inconveniencies maybe removed 
by making the ridges equal. Equal ridges 
f may be fown with greater cxattnels, and 
confequently with lefs feed; it is eafy to 
change them, one into two, or two into 
three, as occafion requires ; and the fame 
furrow that finifhcs the ploughing of the 
ridge in one place, finises it in all places; 
Lib that there is no necciljty to turn the 
I |riough in the middle of the ridge, or to 
drive it forward the Ihorteft fpace, with- 
out turning up a furrow. 

C H A P. XV. 
Of ahtring riJgej. 



I 



N the laft chapter, wc cxideavoun 

thow what kind of ridges arc moft 

proper 
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proper for the different foils ; and what 
qualities they Oiould be pofieiTed of in 
all foils. 

Im many places of the kingdom, they 
are ilill crooked and unequal; and, in 
many places, they are much broader, and 
much higher raifed in the crown, than the 
nature of the foil allows. Were the ridges 
altered, and the fields laid down in a pro- 
per manner, as the foil requires, it would 
be a great advantage. At the fame time, 
it may be obferved, that much harm is 
done, by proceeding in this matter with 
too much precipitancy. It is neceflary, 
therefore, that we coniider it as an affair 
of ibme importance. 

It is ncceffary to obferve, in the firft 
place, that ridges muft not be rafhly al- 
tered ; on the contrary, great caution Is 
to be ufed. 

If the foil is very dry, ridges may be 
altered without great danger, though high > 
and they may be made ftraight without 
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being levelled. For, though the old fur-> 
rows are ftill lower than the reft of the 
field, yet this is attended with no bad con*' 
fequences in dry land ; and, by degrees, 
they are filled up in ploughing But then, 
it is to be obferved, that there is^ not much 
land in Scotland, on which the ridges, at 
prefent, are high raifed, in its nature fo 
dry, as to allow this to be done« 

If the foil is wet, the ridges cannot be 
made ftraight till the ground is level, with- 
out great danger. For the water will 
lodge in the hollows of the old furrows^ 
from whence it will not be poilible to 
force it. Some perfons that make their 
ridges ftraight before they are fufficiently 
levelled, draw water-furrows along the 
hollows of the old furrows, to carry off 

the water that is apt to lodge there. This 
is of fomc ufe, but docs not fully anfwer 
the purpofc. A quantity of loofe earth, 
in ploughing, is thrown into the old fur- 
rows. The water, as it falls, penetrates 
this loofe earth, and is retained by it, not- 
withftanding the water-furrows. Befides, 

thefc 
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thefe water-furrows muft be neatly clean- 
ed out with a fpade, and made deeper in 
the places where they are intercepted by 
the crowns, of the new ridges, otherwife 
they are of very little ufe. 

Before ridges can properly be made 
ftraight, it is neceflary therefore that the 
land be made as level as poflible. 

But it muft be obferved, that it is as 
dangerous to level ridges raHily as to alter 
them before they are levelled : for if ridges 
are levelled too faft, and thereby a great 
depth of loofe earth thrown fuddenly into 
the furrows, it will not be poffible to con- 
vey away the water that falls upon them. 
The water as it falls will link to the bot- 
tom, and there will lodge and chill the 
foil i and the earth thrown into the fur- 
rows being loofe, the cattle in ploughing 
muft fink to the bottom likewife, by which 
the land is very much potched. 

It is recommended therefore to every 

perfon, ferioufly to conlider the nature of 

L 1 the 
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the foil he has to deal with, before he pro- 
ceeds to the altering old ridges; and if the 
foil is wet, to level the ridges very gradual- 
ly. When the foil is deep, and inclining 
to be wet, and a fufficient flopc for carry- 
ing off the water, it is probable, that the 
lofs arifing from the levelling fteep and 
broad ridges fuddenly, may exceed the pro- 
fit of many years arifing from the ridges 
being properly laid down ; and thereforCj 
if a view to incloling makes it neceflary to 
ftraight the ridges, the levelling theni 
ihould be the work of fevcral years. Even 
fuppofing that the foil is fhallow, and the 
Hdges raifed fo high, that there is nothing 
but till left in the furrows, yet ftill it is 
improper to level the ridges too faft, 
though levelling in this cafe is neceflary*. 

u 

• Wnew foil i) of R cold fpiin^ nanrr, anddoowt 
eifily put with th< witcr, unlcf* there u a fchcme orimpra- 
vin^ it by limr or marlcti ii i* unccrcun whether it majr n 
be proper to continue the riilges braiil and high, though ll 
furrows ate deprived of foil. The levelling the ridge* 
thitcafe maket the whole fot] in daogerof being chiUedr*) 
(lie water ii not lb eafily conveyed away; whereat, when d^ 
crowni of the ridgci arc hijjh above the forrowt, U>e » 
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In levelling ridges a great hollow is 
Oiade in the crowns. This is occafioned by 
frequent fucceHive cleavings, which is 
the method commonly ufed for levelling 
ridges. It is obvious, that by ^e firfl 
cleaving a hollow is made in the crown of 
the ridge equal to the depth and breadth 
of the furrow which the plough makes ; 
whereas the parts on each fide of the 
ridge are but little levelled, and at each 
fucceflive cleaving this hollow is made 
greater. Such a quantity of new earth 
immediately turned up, is not fit for vege- 
tation *. Befides, this hollow becomes fo 
great, and the parts of the ridge on each 
fide of it become fo ftecp, that it is impof- 
fible to j^ough them in a proper manner. 

I N this cafe, when levelling is ftill 

more nfily 6n(li it* way to thenv. u>d thereby a part of tlw; 
had u prderved in proper order ; which may poJfibty do 
more dun overbalance the lofs of (cal ariilng from the low- 
nelj of the forniwi. 

* At it is probable that the earth receives it^ vegetable 
(bod from the air ; foil, though in its nature fit for receiving 
tJua vegetable food, when new tamed up from below thq 
teach of the air, u not fit for nourilhtng plaots. 

. i LI « thought. 
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thought proper, feme furrows from eadu 
fide muft be thrown back by the plough 
into this hollow, by which a new fmalt 
ridge is formed upon the crown of the old 
one, and then the remaining parts of the 
ridge may be levelled as before. Some 
■ perfons, inftead of this, plough acrofs the 
"ridges. This method fcrvcs the fame pur- 
pofes ; it both throws feme earth into the 
hollows, and levels the ridges : for the 
plough in going carries off fome earth 
from every height, and leaves fome ia 
every hollow. But then land muft not be 
I left in this lituation during the wet feafoQ, 
' lunlefs water-furrows are drawn along thfl 
lurrows, and alfo in fome cafes along the 
crowns ; for unlefs this is done, the water 
that falls upon the field cannot be con- 
veyed away. At the next ploughing, the 
whole old ridges may be levelled in the 
fame manner as at the firft ploughing ; or, if 
thought more proper, may be divided into 
two equal ridges, ploughed in fuch a man- 
ner that the furrow betwixt them may be 
exaftly in the crown of the old ridge, and 
the other furrows cxafllv in the furrows of 



C3iap. XV. Of altering BsdgiS^ 269 

• 

the old ridge. By this operation the old 
ndge is raifed from the furrows, and level-* 
kd from the crown *• 

" When a perfon is upon a fcheme of le^ 
veiling, this method of dividing the ridges 
into two will be found very proper, either 
when winter-grain is to be fown, or when 
the barley-land gets the winter-plough- 
ing. 

Though land may be in fuch a fitua- 
tion as to allow the ridges to be levelled 
with fafety, yet unlcfs it is remarkably dry, 
^nd in no cafe in danger of being damaged 
by too much water, the ridges fliould not 
be altered, excepting when the land is 
fummer- fallowed ; and in that cafe, be- 
fides the ploughing that alters the ridges, 
there ought to be another before the wet 
feafbn comes on, that fo the bottom may 
be fufficiently firm to refift the water. 

• This method of dividing the ridges into two is very 
proper, whether inunediately before this they have been 
ploughed acrofs, or a fmali ridge formed upon the crown of 
the old one in the manner that has been defcribed. 

C H A. p. 
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CHAP. XVI. 

Of the pofition of ridges. 

WE have obfervcd, that ridges fcnrc 
to remove wetncfs, and to cxpofc 
the foil to the influence of the air, and we 
iiave Ihown what kind is moll: proper for 
thefe purpofes. But this is not enough i 
it is neceflary likewife to confider in wha^ 
manner ridges ought to he placed. This 
is a matter of fome confequence : for, ac- 
cording to the pofition of ridges, water 
may be either conveyed away or retained 
and fome aflert likewife, that by this the 
foil may be better expofed to the influcticc 
of the fun and wind. Thcfe things thcrC' 
fore muft be kept in view in the placing oT 
ridges. 

When the land is wet, as is often the 
cr.fc, it is certain that ridges ought to be 
■placed with a view to the conveying away 
the vv.itcr: but when land is dry, as U 
fomctimes the cafe, then ridges fliould b^^ 
placed 
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placed with a view to the retaining tho 
water. , 

The moft common way of ptaciag 
ridges where there is a flope, ia along th« 
decltTity in a ftrught line from the tc^ to 
the bottom ; ^nd land is commonly laid 
out with a view to this. Where the decli- 
vity ia gentle, this is, no doubt, a very 
pK)per way of placing the ridges j but if 
the declivity is great, this way of placing 
the ridges allows the foil to be w^ed 
away by the rain. It is obvious, that wa- 
ter, in running off of land, carries a part 
of the foil along with it, and the quantity 
is great, in proportion to the.violence with 
which it runs. In climates where there 
arc heavy ihowcrs of rain, the damage 
done by this is not inconfiderable. There- 
fore, in this cafe, placing ridges -acrofs the 
declivity is the moft proper way ; for 
when ridges are placed acrofs, the water 
meets with many interruptions in its 
courfe, and does not run off with fuch 
violence as when placed along from top to 
bottom, and dierefbre does not carry oif 
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fuch a quantity of the foil along with it. 

Instead of this fome perfons make 

the ridges very narrow. This fcrves the 

f Jfame purpofe ; for in proportion to the 

' number of furrows, there is the lefs water 

in each furrow, and confequently it runi 

with lefs violence. However, placing the 

ridges in this manner is not fo proper for 

this purpofe as placing them acrofs the 

declivity, and, belides, is not fo proper fcf 

I felaining the water in a dry fcafon. 

When land is very dry, and in no dan- 
ger of being damaged by the ftagnation of 
water, the ridges ought to be placed a- 
crofs the declivity, as near the level as 
poifible ; for this retains both the water 
and the foil. It is obvious, that when 
ridges are placed in this manner, the wa- 
ter cannot get off by running along the 
furface, by which the foil is in grcateft 
danger of being carried away. As ibt 
furrows flop it in its courfc down the hiU^ 
it can get off in no other way than by pe- 
netrating tlie foil. By this a part of iti« 
retained t 
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retained ; what of it gets off is clear, and 
carries no foil along with it. 

When land is dry at the head of the 
tidgcs, and wet at the foot, and no pro- 
per fall for carrj'ing off the water, as is 
frequently the cafe, the ridges Ihould be 
placed in the fame manner, direilly a- 
crofs the declivity. For, in this cafe, e- 
vcry fiirrow in fome meafurc retains the 
water that falls upon the ridge above, 
and thereby prevents it from fmking to- 
wards the bottom of the field, and lod- 
ging there. By this, way of placing the 
ridges, the dry part of the field is rendered 
wetter, and the wet part bf the field is 
rendered drier than otherwifc they would 
be. 

This is liliewife a very proper way of 
placing the ridges, even when the decli- 
vity is but fmall, if the land is in the fi- 
tuation mentioned, dry at the head, and 
wet at the foot. It muft be owned, how- 
ever, that this will not entirely anfwer 
the end propofed : for the water will pe- 
M m tvcvt-axt 
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Dctratc the foil ; and when it is relifUd by 
tin or clay, will find its way along thelc 
to the bottom of the field. But this will 
not be fo fudden, as in the other way of 
placing the ridges j and the foil at the 
head, which is naturally dry, will receive 
more benefit from the rain as it falls. 

When land is wet, and the water may 
be conveyed away from the bottom of the 
field, the ridges (hould be placed acrofs 
likewiii; not direflly, but with a fmali 
fiope to a drain or furrow on the fide of 
the field from top to bottom, by which 
the whole water is conveyed away. In 
tliis cafe every furrow becomes a dfain 
to the ridge below, and prevents the wa- 
ter from running over it. 

When land is wet from the brcalting 
out of fmall fprings, this way of placing 
the ridges is alio very proper. The fur- 
rows convey away tlie water as it rifcs, 
and prevent it from doing any damage. 

It is ncccfiary to obfcrve, that ridges 
placed 




Ghap. XVI. Oftbt Potion tf Ridges. 275 

placed in this manner, to ferre thefe pur- 
pol^s, fhoald not be altered ; for when 
the furrow is kept in one place, it is a 
ntore proper drain than when altered. 
When the furrows are kept in one place, 
the bottom is always firm, and the water 
runs eafily along it ; whereas, if changed, 
it may fall upon places of the field, where 
the furface, being raifed by former plough- 
irigs, wUl prevent them from reaching the 
fiirm bottom. Befides, if the fprings break 
out in the furrows, by changing their 
place, they may break out in other parts 
of the ridge. 

If is ncccffary to obferve likcwife, that 
ridges placed in this manner fhould not be 
raifed in the crown, but kept quite flat ; 
that fo, by the natural defcent of the 
ground, the whole water that falls upon 
the ridge may be conveyed into the fur- 
row below. 

It was before obfervcd, that fome per- 

fons affcrt, that, by a proper pofition of 

ridges, the foil is better expdfed to the in- 

M m 2 ftviwtfui 
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ipence of the fun and air. Thefe perfonf 
' recommend the paying a regard to this. 
But it cannot be done excepting when the 
land is quite Sat, and when the pUctng 
of the ridges makes no diiference as to its 
wetnefs. However, as this is reprefcnled 
by thofe pcrfons as important, fome atten-t 
tlon (hall be given to what they fay. 

Some advife the placing the ridge£ 
(buth and north ; and the region which 
ibey aflign for this, is, that thereby the 

, may have an equal influence vipon all 
parts of tlie ridge. 

Others, again, advife the placing die 

I ridges eaft and weft j and the reafon 

ichich they aHign, is, that they may ilicl- 

r each other from the- cold north wind. 

Wiiicu of thefe advantages is the 
grcatcll, is uncertain. It is even uncer- 
tain whether they can be called advanta- 
ges at ail. 



I r majc be difputcd. 



[t is even unccr- 

r called advanU- I 
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winter- J 
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winter-feafon, cold or heat is moft bene- 
ficial to land. That heat is beneficial and 
cold deftrudivc to plants, is certain. But 
cold pofiibly may be as proper as heat 
for preparing land for the nourifhment of 
plants. It is allowed, that the coldnefs 
of the north wind, is in feme meafiire 
owing to the quantity of falts that it 
carries along with It. Thefe falts are be-* 
ncficial to land } and therefore an £xpo- 
fure to the north feems to be rather a be- 
nefit than a difadvantage. This is con- 
firmed from obfervation. The lands on the 
north fide of rifing grounds are, generally 
{peaking, more fertile than thofe on the 
ibuth-fidc. It is certain, that the richeft 
lands in Scotland have this fituation, and 
are expofed to the north. 

It may be difputed likewife, whether 
the north or the fouth fide of an eaft and 
weft ridge has moft benefit from the fun 
in fummer. It is not to be denied, that 
the raye of the fun fall more diredly on 
the ibuth fide of the ridge ; -but then let 
it be obi^rved, that the north fide has the 
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beM^t of die fun's fsiys in tlie mornings 
mtd rrenings, vrhtn the fun is ib low^ 
that the fiMth fide is unAet die (hade; 
whkh nyay poiiibly balance the lofs fuC- 
taiined by the greater obliquity of the fun's 
rstys about mid-day. 

These diings haVe becw mentioned, 
to (how, that it is uncertain, which way 
of pkcing ridges expofes the land bcft to 
the! influence of the ftm and air ; and 
therefore, that, in placing diem, it is 
necdkfs to have any view to this. When 
the placing of ridges makes no difference 
as to the wetncfs of land, then we arc 
chiefly to have in view the convenicncy 
of ploughing and laying out the land in 
proper breaks. 

CHAP. XVII. 

Of ploughing in ridges. 

THere are three different ways of 
ploughing ridges ; gathering, caft- 
ing, and cleaving. 

Gathering 
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Gathering keeps the crown andfiir-^ 
rows of the ridge in the fame place in 
which they were . before. The plough 
hegijns in the crown, and ploughs out rfie 
ridge, turning the earth towards the 
crown, where it entered. Every ridge is 
ploughed by itfelf ; or, inftead of this* 
the halves of two contiguous ndgftf may 
be ploughed together. By this meUiod of 
ploughing, the ridge is higher raifed than 
before. It is obvious, that, as the ear^ 
on e^ch fide is turned upon the crown, 
and thrown up out of the furrows^ die 
ndge is raifed, both by making the crown. 
higher, and the furrows lower. 

Casting keeps the crowns and fjtr- 
rows likewife in the fame place, in which 
they were before. The ridges are plough-; 
ed in pairs. The plough may enter in the, 
furrow betwixt the ridges, and plough 
out the ridges, turning the earth towards 
the furrow, where it entered. Or the 
plough may enter in the furrow on the 
right fide of the two ridges, then turn to 
the one on the left, and plough out the ' 
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idges, turning the earth to thefe furrows, 
1 from the furrow that is betwixt them. 
By this method of ploughing, the ridges 
I we kept of the fame height in the crown, 
nd one of the furrows made a little 
ligher, and the other a little lower than 
f before. The earth is taken from one fur- 
row, and thrown into the other, and thiy 
16 done alternately through the field. If 
this is rev«rfed at next ploughing, that is,! 
rfie earth turned into the furrows froni 
which it was taken at the former plough' 
ing, thereby the ridges are preferved in 
the fame fituation. 

Cle.wing is the reverfe of gathering. 
The plough enters in the furrow on the 
right fide of the ridge, turns to the fiir- 
row on the left fide, and ploughs out the 
ridge, turning the earth from the crown 
towards the furrows. Every ridge is 
ploughed by itfcif j or, inftead of tins, 
the halves of two contiguous ridgca may 
be ploughed together. If the ridge is 
raifcd in the crown, by thiti method oT 
ploughing it is made flatter. It is obriottii 
thtff. 
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that, by this method of ploughing, earth 
is thrown into the furrows, by which they 
are made higher j and that earth is taken 
from the crowns, by which they are made 
lower. If the ridge is already flat, by 
this method it is changed, and the crown 
turned into the furrow. 

When a field is laid out in tne man- 
ner judged moil proper, with refpeft to 
the breadth and height of the ridges, it 
Oiould be ploughed in one^ or other of 
thefe ways mentioned, according to its 
fituation. If the ridges are broad and 
high, carting will be found to be the mofl: 
proper method of ploughing. For tliis 
is the only way by which they can be 
ploughed, and yet kept in the feme fitu- 
ation: Cleaving will make them flatter; 
and gathering will raife them higher. 
* If they are flat and narrow, cleaving will 

* 1p hud ploughed in this manner is harrowed acrofx the 
ri^esi thereby fome of the earth is taken from the ctowos, 
and left in the funwvs ; by which the ridges are made Rat- 
ter. This makes it ncceflary fomedmes to gather the 
radgn^ diM Siereby they may be raifed to their proper 

-^ ; 1 N n V* 
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be found to be the beft method. Clea- 
ving flat ridges, and thereby turning the 
crowns into furtows, and the furrows in- 
to crowns, has thefe peculiar advanta- 
ges : A fifild is much fooner ploughed 
ih this way, tlun in any other; and a 
quantity of freOi eafth, at evcfy ploughing, 
is expofed to the air, and employed in 
vegetation : and the ridges being kept le- 
vel, are fown with exadnefs. In no cafe 
gathering is proper, unlcfs when the pro- 
per fituation of the ridge renders it rather 
too wet for winter-grain *, 

It may not be improper, in this place, 
to conlider a method of ploughing, ufed 
in fome places, called ribbing. This me- 
thod of ploughing is performed by making 
furrows about two feet diftant from each 
other: one half of the furface is untouch- 
ed by the plough, and the other half, 
which the plough turns up in making the 
furrows, is thrown on the top of what rc- 

" When it is faid, that, in ro cafe, gathering is proper, 
it i( fuppored thst rlie ridges tic already laid out in the moA 
prcprr nuoner. 
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mains faft. The land may be ploughed 
in this manner, either without regard to 
ridges ; or the plough may be made to en- 
ter and turn, as it does in gathering, caft- 
ing, or cleaving ; that is, a ridge may be 
ribbed in the way of gathering or cleaving ; 
and two ridges may be ribbed in the way of 
cailing. This kind of ploughing is feldom 
pradiicd but in the beginning of winter, 
and upon land to be ibwn with barley, 
after two more clean ploughings. It does 
not prevail fo much as formerly, and is 
very much condemned by our modern im- 
provers. But, however much it may be 
condemned, it certainly has its ufes. It 
keeps the land dry ; the rain that falls is 
coniined to the furrows, from whence the 
loofe earth is taken, and eafily finds its 
way off. It facilitates the rotting of the 
flubble, by covering it and keeping it 
dry; it makes the froft penetrate a greater 
quantity of the foil; and it alfo cxpofes 
a larger furface to the influence of the 
air. Thefe things make this kind of 
jdoughing, in fome cafes, preferable to 
a cleEin ploughing. 

N n a Tttiit 
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There is a method of ploughing ufcd 
in England, as mentioned by fome of the> 
writers on huibandry, called bouting. It 
is performed by throwiiig the earths of 
two furrows towards each other upon 
fome faft land. This is certainly an 
improvement upon the Scots method 
of ribbing, and better anfwers all the 
purpofes of it. For the better under- 
ftanding how this way of ploughing is 
performed, let A B C D reprcfcnt a 
part of a ridge, to be ribbed in this 
manner. The plough goes firft from 

A B 

a XOK30f«)K««3«»5et««»)(«Ocf3«3«!Oi5««30iK & 
E : F 

C D 

|A to B ; by this the earth, a b^ is throwQ 
upon fome faft land : the plough nc^t 
gocB from F to E, at fuch a diftance from, 
A Q as not to turn bacic the earth a b, 
but to throw fome more earth on thc'toji, 
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of it: then the plough returns in the 
track E F, which throws up the earth ef; 
and next goes from D to C, at the fame 
diftance from E F, that E F is from A B. 
Bjr this are made two ribs and three fur- 
rows ; and, in the fame manner^ a whole 
field may be ploughed. The advantage 
of tliis above the ordinary method of rib- 
bing is this : When the field is ploughed 
again> the work may be reverfed, the faft 
land that was left turned up, and a fur- 
face, entirely new, expofed to the influ- 
ence of the air. To reverfe this, the 
-plough goes firft from b to a, by which 
the half of the earth a b^ with the fail 
land below it, is turned into the furrow 
A B : the plough next returns from a to b^ 
by which the other half of the earth a by 
with the faft land below it, is thrown in- 
to the furrow E F : then the plough goes 
from f to Ct by which the half of the 
earth, e fi with the faft land below, is 
thrown into the furrow E F, on the top 
of the laft half of a b. The plough next 
returns from e tof, by which the other 
Ji^lf of the ^artb, ej't with the fail land 
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ploughed, weeds are more cfFeftually de- 
ftroyed, and the foil is better opened for 
receiving benefit from the froft and air. 
This method may Ukewife be reverfed by 
another ploughing. The furface may be 
entirely changed, and the ribs turned in- 
to furrows, and the furrows into ribs *. 
These 

• It will not be improper to /how, how this work b to 
be performed in the moll exiiX ounner. In order to this, 
a bridle, or muzzle, muit be ufcd, fuch a one as is de- 
fcribcd in chap. ;. of this book, and the cattle iduA be 
yoked in a line before each other. Let u; luppofe, that 
the ribs are to be made ivith four furrows. The cattle 
mull be placed in the furrow on the left fide of the ridge, 
and the cicek of the fwinglecrce on the muizle, to the left 
of the beam ; fo that, when the cattle are going in the 
furrow, the plough may go about four or Eve inchcj to 
the right of it. Ac the latid-ead, the deck mult be placed 
in fuch a manner, that when the cattle return in the furrow 
made by the plough, the earth of the furrow, with the fidl 
land below it, may be turned back. This done, the ciceic 
mnft be put 10 the middle of the beam, and the cattle puc 
in the furrow of the ridge, as at firtt. By this the few 
inche; of faft land, betwixt the furrow of the tldge and 
the furrow lirll made, will be taken off", and laid up. This 
makes a rib of three furrows ; the fourth ii added by the 
cattle going with the cleek placed in thr ordinary way. To 
begin making the fecond rib, ^t a proper diftance from the 
firft, the cattle muil be put into the furrow !a(l made, and 
■jdw cleek placed fo far 10 the left of the beam, that the 
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These different methods of ploughing, 
the lift two excepted, arc known to every 
common ploughman, and they ihould be 

plough may go about four or &ve mchei Atnn the fnrrOKr 
in wUch the cattle an going. After the Gift ii mde, the 
other three may be made u before din&cd. 

If the rib) are to be made by three farrows infiead of 
four, die firft rib is to be made as before diredcd ; and, 
when this is done, the plough muft turn to the fiirrow on 
the other fide of the ridge, and make a rib there in the 
fame maonn- ; from thence it mnlt nun to the fide of the 
ridge where it firft entered, and there, the cattle going 
in the laft-made farrow of the firft rib, and the cleek placed 
on the left of the beam, the diAance of the t*.o ribs frnn 
each other is determined, as in the four furrowed ribs. 
"When this is done, the ploogh muft go to dte other fide of 
the ridge ; and fo from one fide to another, making rib* 
alternately on each, till the whole is ploughed. The rea- 
fon why the plough muft go from one lidc of the ridge to 
the other, in making three farrowed ribs, is obvious: 
Withont this there can be no certain way of regulating the 
diftance of one rib from another. In this way of makiiig 
three furrowed ribs, it may be obfcrved, that two of the 
furrows are turned towards the crown of the ridge, and the 
third towards the furrow. If it is found more convenient 
to turn the two to the farrow, and the third to the crown, 
the plough muft enter in the crown of the ridge, and 
make ribs on eadi fide alternately, till the ridge is plough- 
ed out. 

If ridges are narrow, and do not divide equally into rib:, 
two or threeof them may be ribbed at one ridge. 

attended 
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attended to by every improver, as of im- 
portance ; without a proper knowledge of 
them he cannot give directions to his fer- 
vants, nor prevent them from falling into 
blunders in the execution, which they are 
but too apt to do. The ignoruice of a 
mafter in things which his iervante are ac- 
quainted with, is attended with bad confe- 
quences ; it gives them an indifferent ojy- 
nion of his knowledge- of farming, and 
makes them defpife every new thing which 
he propofes, as abfurd and whimfical. — 

- It was obferved, that ploughmen are 
apt to commit blunders in ploughing. 
Thus in gathering ridges, if care is not ta- 
ken in beginning the ploughing of the 
ridge, fomc firm land will be left in the 
crown, and the crown itfelf fo much raifed 
above the reft of the ridge, that no feed 
will He upon it. It is fometimes obferved, 
that juft on the crown of a ridge, where 
the foil is deepel^, there is lefs corn, ahd 
more root-weeds, than in any other part of 
-the ridge. This is certainly occafioned 
by allowing firm land to remain there in 
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ploughing, and by raifing the crown like 
peak above the reft of the ntlge. Tha 
ploughman, inftead of turning back th» 
earth of the firft furrow, and the firm land 
below it, keeps at fuch a dillance, as to lay 
the earth of the iecond furrow up to it, of 
on the top of it. This leaves firm land 
betwixt the furrows, and raifes tlie crow. 
of the ridge to a peak. But if he is dU 
redted to draw the furrows fo near, as ti 
turn back the earth of the firft in making 
the fecond, no firm land will be left, and 
the earth, that by the other method is 
thrown upon the crown, will be fcat- 
tered. 

This blunder is oftener committed when 
flat ridges arc cleaved. In cleaving, if thd 
ridges are ploughed out turning tlic plougft 
always to the left, it is impolHblc to pre- 
vent the two furrows, laid together in ihfi 
crown of the new ridge, from being at to4 
great a diftance, and railed higher than th« 
reft of the ridge. When ridges arc cleaved 
in this manner, the earth of the firft fui 
TOW that the plough makes, is turned ovi 
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upon firm land, and backed by the earths 
of the other furrows in their courfe* 
This makes it impoffible to get at this 
firm land in ploughing the next ridge, 
without turning up the firm land itfelf, 
and the earth of the furrow laid over it, 
upon the top of the earth of the fepond 
furrow, by which the crown of the ridge 
would be raifed to a high iharp peak. 
Now, to prevent this, the ploughman, in 
ploughing the next ridge, keeps at a pro- 
per diftance, and does not touch the firm 
land, over which the earth of the firft fur- 
row is laid. But it may be obferved, that 
he muft either keep at fuch a diftance as to 
le^ve firm land in the crown of the new 
ridge equal to the breadth of two fur- 
rows, or he muft turn the earth of his fur- 
row upon the top of the earth of that firft 
furrow. By this the crown of the ridge is 
ftill high raifed, and fome firm land flill left. 

But ridges of this kind may be cleaved 

without leaving . any unploughcd land, or 

without raifing the crown much above the 

reft of the ridge. The method of doing 

Oo 2 *Vt 
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it is this : After the plough has made the 
jirft furrow, inftead of turning to the left, 
and making a furrow on the .other fide of 
the ridge, it turns to the right, and throws 
back the earth of its firft furrow along 
with the firm land below it^ and after go- 
ing round again in the fame courfe, tum$ 
to the other fide of the ridge, and goes 
twice round in the fame manner, after 
which the ridge betwixt the two fierings^ 
as they are called, is ploughed out, as at 
firft propofed. When the ploughing of 
the ridge is fini(hed, a new fiering is made 
in the next furrow, by the plough going 
twice round, as before dire(^ed, and then 
the ridge betwixt the lafl-made fiering and 
the ploughed land is ploughed out in the 
fame manner as before ; and in the fame 
way the fieri ngs arc made till the whole 
field is ploughed. By this method there 
is no firm land left below the earth of 
the furrow; and the earth that is turned 
towards the crown being fcattercd, and 
not laid all in one place, the crown itfelf 
is not much raifcd above the reft of the 
ridge. 

It 
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It may be obfcrvcd likewife, that in 
cafting ridgeSf if care is not taken, the 
furrow towards which the earth is thrown 
will be Co filled up as to be improper for a 
ilrain. The plough enters the ridge near 
the furrow, and throws the earth towards 
ity turns to the right, and throws the earth 
from the oppofite fide towards it likewife; 
and then goes in the track of the old fur- 
row, betwixt the earths of the fiirrows 
made on each fide.' This furrow, towards 
which the earth is thrown, is fiimetimes 
fo filled up as to render it improper for a 
drain. We have fliown how the earth a- 
round it is ploughed. The furrow which 
the plough makes going in the track of 
the old furrow, betwixt the earths of the 
furrows on each fide, is called a gore-fur-^ 
row. On the left fide, the plough having 
no mold-board, the loofe earth falls back 
into the furrow behind the plqjigh, and 
fills it up, or at leaft makes it unfit for a 
drain, which in wet land is a great difad- 
vantage. 

But this may be prevented by propw 
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^are; the furrow may be made clean, and 

m 

^t for a drain« The method of doing it ia 
this: The plough enters about two feet 
from the furrow, and inftead of turning to 
the other fide, returns on the £ime fide, 
fErning hack the earthj and then goes 
fOi^nd again in the fame courfe ; after this 
turns to the other fide of the furrow* and 
does the fame* goes twice round, fiy this 
the gore-'furrow is made quite clean, and, 
like the crowns of ridges, formed at about 
two feet difiange on each fide. 

Some other things of a like nature might 
be mentioned. Thefe have been infifted 
upon, to (how, that it is neceffary to at- 
tend to every circumftance of ploughing, 
that fo this important work may be per- 
formed in the moft proper manner. 

C H A P. XVIII. 

Of barrows. 

T'HE harrow is the inftrumcnt b 
V hich the furfacc is made Imooi 
■■ 

aft 
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After ploughing. One hor& is fufficienc 
to draw the one commonlf ufed. Smne^ 
times thfte bf thttiti go abreaft, and fbme-i 
times oiAj two< When the forface is vetf 
rough, two are reckoned fufficient for ihi 
ftttention of one perfon ; but when thretf 
can be ufed, they make better work, ztiA 
are nearly equal to two pair. 

f HfeRC ate feveral diiFereht kinds of 
haiTows ufed in Scotland. The kind diat U 
moft common needs not be de&ribedi as 
it is fo well known, and a« there is no 
great art reqmred in making it^ 

When the land is rough, die harrowb 
are apt to ftart, and get atop of each other. 
To prevent this, fome perfons fix pieces of 
crooked timber to the outfide bulls, that 
are contiguous to each other, which ftrctch- 
ing a little over, thereby prevent the har- 
rows from flarting up, and keep them in 
their propter place. Others couple the 
harrows together in fuch a manner, as to 
allow them tb go before, and fall back of 
each other, and at the fanxe ti^ne turn upon 
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ftUpgc This wi)r* ^ (ozat tcfpc&s, hu 

"* c advantage of the other; for the har< 

I aickept doic together, and they f^eea' 

t odier bj their mutual weight froia 

I Aartii^ oTcr the clods. But then it ha& 

I Ab di&dvaatage : if the driver is not very 

HtentiTc, one of the horfcs will get both 

karrows to draw. 

When AifThnd is ploughed wee, it 

1 in large pieces ; and thefe pieces 

1 drjt become fo hard, that the com* 

1 harrows make no imprellion upon 

i ibcm. To reduce this kind of land, 

f 'large harrow, called a ^eai, has been coo^ 

] frired. There aie diiTcrcnt kinds of thi^ 

l^^iarrow. One kind is of the fame (hape 

ith the common harrow ; another kjo^ 

at a triangular form. This one i| 

:awn by the comer, and has teeth &X(d 

[ iioth in the bdes and behind. Both kin4f 

we made heavier or lighter according, ti^ 

the kind of foil for which they arc intfcnd- 

ed. Some of them arc made fo heavy as to 

require lix or eight cattle to puU theni^ 

It is very improper to ufc the hcavicft kjj^, 
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of diem in land where there are large or 
iaft ftones ; for in going their weight will 
not allow them to ilart over thefe, as the 
finall harrows do, but being intangled> are 
torn afunder by the cattle. 

There is another kind of harrow, 
tvhichy though but little ufed as yet, will 
be found moft beneficial in many cafes. 
It 18 of the fame form with the common 
harFow> only -a great deal broader ; the 
blAs are placed at a greater diilance, and 
ton&quently the teeth thinner placed ; 
ifco teeth tlumfelves are very little thicker 
than the teeth of the common harrow, 
but much longer, and thofe in the fore- 
part fet in foch a manner as to flope for- 
wiUd. It is maide of fuch a weight, as 
to be eafily drawn by two horfes. It is 
olnriou8» from the conftru^ion of this 
harrow, that it will go deeper than the 
common harrow. The teeth being thin- 
ner let and longer, and thofe in the fore- 
part of the harrow Hoping forwards, 
naturally make it go deeper. It makes 
the land opener than the common har- 

P p TOW, 
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pw, cdvecs tbe feed deeper/ sad is mctiff 

j^i-oper for tearing up roots. It feems alf^ 

I "to be the moft proper harrow for breakin^^ 

fturf : the common harrow goes over turf 

l^'ithout making much jmpreffion ; th* 

break-harrow tears up the turf in large pie- 

[ tes, and throws it in heaps ; but this Hir- 

] tbw, by having its teeth lorig, fliarp, and 

I thin placed, will breaJc it ia. pieces. It ii 

[ Bot indeed pretended, that it will be effcc' 

ffual for this purpofe ; but it is ccrtainj 

hat the teeth of this b*row will tteai 

' Home pieces of turf, which the teeth rf 

the common harrow will make but littJ* 

imprelTion upon, and which the brcaJc-r 

harrow wiJI drive along before it. Af 

the fume time, it mtril be qbfcrvcdt that 

this iiarrow is -not. proper for ftony landi^ 

er land where there are Inrgc hard clod»« 

t^or its tcetbr being long and iinall, arc 

eafily put out of their place. 



I 



The. hd kmd of harrow that (haS be 

DicntioDcd, is the French hnrrow. It is of 

p. triangular form, with a joint near the 

angle, to which the draught is (b(c4. it 

hi 
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luis twi> bansBes* ^ wbtcbitis.made to 
^ eilher.decp or!ihallow. Its principal 
u& is to level ileep ridges, which it does 
inoA efiedualiy.^ It is drawn acrofs the 
sMges; when at the crowns, by prefling 
on the handles, the harrow goes down. 
and) carries earth along with it to the 
fiunnrs. When at the furrows, by lift- 
ing up the bandied, itfaebarrow is brcaight 
out of the ground, and the earth left be- 
hind. But this is^ a very improper work, 
uolefi whcce the land \i very dry iituated; 
and in no danger of being damaged by 
water. The plough can reduce high rid- 
ges as quickly as is convenient*. 

CHAP. XIX. 

Of harrowing. 

Ttt E chief defign of harrowing, is, 
to fmooth the farface. By this 
weeds arc deftroycd, and feed, if fown, is 
covered. 

. . RooT-wBEHS, that are loofed by the 

.«' P p 2 pVOM^, 
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plough, are foractimes torn np by; ibe 

harrow, and thus are delVroycd. When 
this is the delign of harrowing, the har- 
rows fhould go acrofs the ridges, or rather 
acrofs the way that the' plough has gone. 
Becaufe, by going acroJ's the earths of the 
furrows, the teeth of the harrow arc aptcr 
to catch hold of the roots, than if it fhouJd 
go in the fame way with the plough. 

Though the harrow may bring fbmc 
part of the roots above ground, yet cwn- 
monly fome other parts continue below, 
which will grow if undifturbed. This 
makes it neceflary for perfons to ftiilowj 
the harrows, and gather all the roots 
which they obferve brought up, and car- 
ry them off of the field> or bum them. 

If harrowing does not aftually tear up 
the roots, it encourages their vegetation 
by filling up the hollows, and thereby de- 
fending them againfl their grcatcA cneroy* 
the drought. On this account harrow- 
ing is improper for dcftroying root-weeds, 
excepting after a fpring- ploughing, when 
ihc 
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^ejandis ibon to be ploughed again for 
ibed. For at this deafen the drought is 
feldom violent, and it has not time to o- 
perate in the deftrudion of the roots ; and 
therefore whatever the harrows bring out 
is & much deftroyed. 

The fame things that make harrow- 
ing iinproper for deftroying root-weeds* 
make it very proper for deftroying feed- 
weeds. The finoother that the furface is 
made, and the more effe^ually that the 
mold is broke, the feeds near the fur- 
face are the more expofed to the air, and 
the iap, which is in the land, the more 
e^^ually retained. Both thefe are ne- 
ccilary to promote the vegetation of the 
feeds ; and they muft vegetate before they 
can be defb'oyed. But harrowing not 
only promotes the vegetation of the feeds 
of weeds, but alfo deftroys the young 
plants when fprung up } *b that one 
ploughing, if the feaibn is favourable, 
and ^il allows, may be attended with fc- 
veral harrowings, and thereby fe^-craI 
crops of weeds deftroyed. 

If 
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- If kncl ii£i& in hard dods, the harrow 
makes but little imprefltdo ; at Icaft be- 
fore the clods are broken, the land is 
made fo firm by the treading of the hor- 
fes, and the -weight of the harrows* as 
to render the work ufelefs, and fome- 
times deftruftive. Great care (hould 
therefore be taken to prevent land from 
being-brought to this iituau'on. If land 
once rife in hard clods, it is vatin to cX"-* 
peft to break them with the harrow, fo 
as to cover the feed, Unlcfs the fcafon 
is very wet, it will remain Sn this fitua- 
tion through the fummCr, and afford but 
little nourifhment for the crop. Some- 
times it will remain in this fiiuatton af- 
ter men have attempted to breik the clods 
with malls. 



If the foil is light and I'pungy, it can 
fcarceiy get too much harrowing ; for the 
more that it is harrowed, it becomes the 
firmer. But if the foil is ftitf. the \e& 
harrowing it gets the better, if the pnr- 
pofcs propofed arc anfwcrcd. The cffcfb 
of harrowing are" in this cafe contrary to 
thoft 
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thofe of pk)ughit^'4 Ploughiilg renders 
Aiff'ibil more free and open*- but Jiarrow- 
ing lenders it fUll more firm and folid. 

The otdin^ way of harrowing after 
fe^ is fowii, is ^ril along the ridges, then 
acrofs, and then along again; If ridges 
are fiat, they may be harrowed either a^ 
long or acrofs; and the work may ke be*- 
giin or ended either way. But if the 
ridge& are' ftiep, it is improper to begin 
by harrowing acrofs, becaufe thereby too 
much of the feed will be drawn into the 
futrows. If the ridges arc very fteep, 
for the fame reaibn, it is improper to har- 
row acrofs at all. For another reason it 
is -'thought improper to harrow acrois 
ridges .when the land has been ploughed 
impicdiately out of lea or grafs. In 
f^ugbins this kind of land, the fward 
is for the moH pzrt mmed over whole > 
io that when the hirrow goes acrofs, in- 
ftead of tearing the fw^rd, it is apt to 
turn it back into the furraw fVcn whence 
it was taken. When ridge > are gathered 
or caiU-this wiU pxobabiy happen. \r. 
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carting, the earths of the furrows on one 
fide of the ridge are turned towards the 
crown i and, in gathering, the earths of 
the furrows on both fides are turned the 
fame way ; and therefore the harrows, 
when drawn from the crown to the fur- 
row, are apt to take hold of the unbro- 
ken fward, and turn it hack. But this 
does not fo readily happen when the 
ridge is cloven. Bccaufe in cleaving, the 
earths of the furrows on both fides of 
the ridge being turned from the crown, 
the harrows, in going up from the fur- 
row, arc not in I'uch danger of turning 
them back. In ploughing lea, the earths 
of the furro%vs are fomctiraes placed at 
cxa<3]y as po0iblc upon their edge, that 
fo they may be the more cafily torn by 
the harrows. When thefc arc turned to 
the crown, they do not fupport each o- 
ther ; and arc therefore eafily turned back 
by the harrow, in going from the crownt 
to the furjows ; but when the earths are 
turned to the furrows, they fupport each 
other by their weight j and therefore are 
not fo eafily turned back by the har- 
rows 
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rows in going up from the furrows to 
the crowns. 



CHAP. XX. 

Of th« roller. 

TH E roller is an inftrument alfo ufed 
in tillage. Like the harrow, it 
iinooths the furface. There are fcveral 
kinds of rollers. One kind is made of 
ftonc ; another of a log of wood ; another 
of caft iron : but the one that i; moil com- 
mon, and moll caulr procured, \h made 
hy nailing narrow boards upon three 
wheels, one jc the middle, ainl the other 
two at the ends of rise roller. TK; cr.;y 
eflential didereoce ic roBcn if \u th.?;.' 
weight.* As is forae cafet i. herncr, z:A 
in others a lifter oca u Zjsx^^ t*£ rv.- 
fcr IK gencralh- nads 1:^ :'jch « .•r^-.:,tr, 
that w«g]it cii; be eazl-r :..diei f, .*j -.r 
taken £rofn it. 



That die dat^ut r.^} v; 
and two or more hxia t-.^cs^ v 

0.= ' - 
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conveniency, the diameter of the rolWr 
is made great. But the greater that the 
diameter is made, the greater weight mull 
be added to the roller : for the greater 
that the diameter is, the greater -part of 
its furface refts upon the ground, and, 
confequenlly, the lefs iniprefiion it makes. 
'It is necelTary, therefore, that the weight 
of the roller bear a proportion lo the 
greatnefs of the diameter, (hat (b the 
fame effeifls may be produced. The 
turning the kind of roller commonly ufed, 
is very fevere upon the cattle : for, ir 
turning, the roller does not move upon 
its axis, but is dragged along the furface. 
To remove this inconvenience, a -kind of 
roller has been lately contrived, with 
divilion in the middle, as if two rollers 
were joined together. This kind turns 
very eafily: for, in turning, both (Wts 
move round their axis : the one moves for-* 
ward, and the other back. 

There is a kind of roller, mentioned 
by the author of the new fyftcm of agri- 
culture, for dividing turf into pieces for 
burniog. 
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burning. This roller has hoops around 
it, at two feet diftance from each other; 
the hoops with (harp edges, raifed about 
fix inches above the furface of the roller^ 
This; he fays, drawn over a field, acrofs 
the way it is to be ploughed, will make 
the earths of the furrows rife in pieces of 
two feet length. This* it muft be owned, 
would be a very expeditious way of cut- 
ting the turf. But it is to he feared, that 
^ther the roller muft be exceflively heavy, 
or the land excefilvely foft, to make it 
anfwer the purpofe« 

CHAP- XXL 

Of rolling. 

ROLLING is pra6ti£bd with fucccfs, 
both on. land lying in grafs and oa 
land in tillage. It is of advantage to land 
in grafe, by prefixing down mole-hills and 
mole-runs., Some fay, that it alfo de- 
ftroys fog *. 

.* See book i. chap. 13. 

Q^q, 2i When 
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Wbeh land is laid down in grafs for 
hay, roUing is of ufc in finoothing the 
furface ; and, when laid down in grafs 
for pafture, it makes the grafs Aool, (til- 
ler), and grow thicker. 

There is a kind of land, which, when 
clover is fown upon it, throws out the 
young plants after froft. RoUing, in the 
beginning of winter, and immediately af- 
ter the froft is gone, it is faid, will, in 
fome meafure, prevent this. The firft 
rolling prevents the froft from penetrating 
fo deep, as othcrwife it would do ; and the 
fecond makes the land firm, after having 
been loofed by the change from froft to 
open weather. 

Rolling may alfo be ufcd with ad- 
vantage upon land in tillage. When the 
land is naturally ftiff, and may be reducc<i 
by the harrow, rolling is very improper 
for it makes this kind of land ftill firmer 
than the harrow does. But if the lan<) 
rifcs in clods, which the harrow docs not 
reduce, rolling is very proper; for 

fmoothj 
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fmooths the furface^ and breaks the clods^ 
more efFeiSually than harrowing. 

When the land is light and fpungy, the 
roller fhould always be applied after feed 
is fown ', for it is fcarcely poffible to make 
this land too firm« 

It was obferved, that, to deftroy root- 
weeds, land fhould be made rough, and 
raifed in as large pieces as poflible ; and 
that it (hould be allowed to lie for (bme 
time in that fituation. Rolling, after this, 
is of great ufe ; for, without it, if the 
"weather continues dry, it will not be pof- 
£ble to make the land fit for receiving an- 
other ploughing. 

If die land is foft below, and fome hard 
clods upon the furface, which the harrow 
does not break, rolling may be ufed with 
jfbme advantage: for, befides fmoothing 
the furface, it will bruife fome of the 
clods ; and fuch of them as are preffed 
down, will be diflblved by the natural 
fermentation gf the foil, if in good heart. 

Sometimes 
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Sometimes in ftifFland, ploughed dry, 
after a former wcE plougliing, or when, 
by any accident, it has been much trod 
upon, the whole rifes in hard clods, which 
the harrows cannot break, fa as to cover 
the feed. In this cafe rolling is of great 
ufe. It bruifes fome of the clods ; and, 
when followed by the break-harrow, thefc 
clods are raifed up and broken. Though 
rolling ftiould do no lervicc but fmooth 
tlxe furface, yet, on that account, it rtiould 
be prailifed. For when the furface is 
fmooth, the corn may be cut down more 
expeditioufly than when it is rough and 
uneven. When grafs-feeds are fown for 
hay, it is ablblutely neceHary to (mooch 
the furface : the roller is moft proper for 
this. Some ufe it before, and fome after 
fcwing. When it is ufed before fowing^ 
the feed is more equally fcattercd. 

CHAss-feeds mud: be fown in fuch a 
manner, as to lie near the furface ; otJicr- 
wife they will not vegetate. The making 
die land firm by rolling is therefore an ad' 
vaotage, as, by it, the fap is better pre- 
fcrvcd i 
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fcrved ; and this does not fo much da- 
mage to grafs as/to corn, for the feveral 
kinds of it are commonly better foragers. yC ^ 

BOOK III. (:J^ 



of Mamu&es, and. i^eir Qperaldoa. ^^^' 



CHAP. I. 

Of the 4fMn. 

IT lias already been obferved, that ther^ 
are fubftances, which, when mixed 
with the earth, greatly promote ve- 
getation. Theie are called manures. To 
apply manures in fuch a manner, as moft 
effectually to promote vegetation, it is of 
importance to know their natures, and 
the ways in which they operate. This is 
the more neceffary, as, without it, wc 
cannot know liow to apply them in the 
mod proper manner to the different foiU*. 

f 

To inquire itito thefc things is the dc- 
fign of this book. 
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CHAP. 11. 

Of the Afferent vfofs m witch nuflicm 
operate. 



MANURES Operate in all the different 
ways by which vegetation is pro- 



moted. 



srent 
pro- 



They operate, by cominunicating^l 
the foil with which they are mixed, the 
vegetable food which they contain ; by 
cwnmunicating to it a power of attracting 
this food in greater plenty from the air ; 
by enlarging the vegetable pailure whicJi 
it contains j and by diffolving the vege- 
table food which it is already poffcffed 
of, and fitting it for entering the roots of 
plants. 

Manvres are very different in ^^^ 
natures. Some of them operate in tS 
die ways mentioned ; and there are oooe 
of them that do not operate in 
way:i than one, 

Gri 
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Great miftakcs have arifen from fup- 
pofingy that manures operate only in one 
way. None have been attended with 
greater lofs, than fuppofing that they 
ferve only to divide the foil^ and that til- 
lage may be fubfHtuted in their place. 
This is Mr TuU's opinion^ and is, indeed, 
the fundamental principle of his horfe- 
hoeing hufbandry . 

Before one changes the ordinary prac- 
tice of agriculture^ in fo importiant a point 
as banifhing manures from his fields, the 
good effe^s of which are fo obvious ; he 
muft be certain 9 that the principle which 
determines him to fo important a change^ 
is itfelf well-founded, 

Mr Tull has endeavoured to prove, 
that earth is the food of pladts ; and 
hence infers, that to divide the earth in- 
to minute particles, by which it is fitted 
for entering their roots, is all that is ne- 
ceiTary in agriculture : and this, he afferts, 
may be done by tillage, without ma^ 

nures, 

R r In 
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In the firft book, when treatiog of the 
food of plants, we have attempted to 
fliow, that other principles, befides earth, 
are in thecompofition of this food : and, 
if this is true, the want of manures, 
which provide thefe other principles, can- 
not be fuppltcd by tillage. 

But, fuppofing we allow, with Mr 
Tull, that earth is the food of plants, 
yet ftill it does not fpUow, that tillage 
may fupply the place of mttnMre^, It it 
certain, that every particle of earth wjiich 
we obferve, is not of the kind that it the 
food of plants. Every foil i$ a com- 
pofition of different earths j feveral of 
which, it is obvioijSi are not of this 
kind. 

The great difference in foils equally 
pulverifed, is a plain and convincing evi- 
dence of this. Now, let it be ob&nred, 
that the earth contained in dung is of this 
kind i it has already been food to plants, 
and therefore though all that is contained 
in the grcateft quantity of dung laid on at 
one 
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one thftc, is but fmall in proportion to the 
quantity df foil employed in vegetation, as 
Mf Tiill juflly ohferves; yet it may be 
cbnfiderable in proportion to the quantity 
that IS really the food or pabulum of plants. 
If the quantity of earth contained in the 
quantity of dung commonly laid on at one 
time, is compared with the quantity of 
earth contained in the richeft crop, it will 
be found feveral times larger ; and there- 
fore, by the laying on of this dung, food is 
provided f6r fevftral good crops« 

Besides, let it be obfcrved, that the 
mechanical aftioh of the plough cannot in- 
creaft the number of the particles by which 
plants are nourifhed ; they are fo fmall as 
not to be obfervcd in water. Mr TuU 
fuppofes, that they are as fmall as thofe up- 
on which the colour of bodies depends. 
Now, though pounding earth in a mortar 
may perhaps do fqmething to increafe 
them, yet the aftion of the plough can 
never be fuppofcd to do it. The plough 
can do no more than open the foil, or en- 
large the paflure of plants, and allow 

R r 2 vVv^va 




them to extend their roots in fearch of 
their food, but does not increafc the quan- 
tity of it ; and therefore tillage cannot 
I'upply the place of dung, which not only 
opens the foil by its fermentation, but alfo 
increafes the vegetable food by the earth 
which it contains. 

It may be further obferved, that the 
fermentation raifed by dung continues for 
a confiderable time ; fo tliat though, by 
ploughing, the foil may be as completely- 
divided as by the fermentation of dung, 
yet it will not continue fo : for after feed 
is fown, the artificial pafture raiied by 
ploughing is continually decrtafing while 
the crop is growing ; whereas the irtificial 
pallurc, raifed by the fermentation of dung, 
is continued by the continuance of this fer- 
mentation ; and therefore, though in the 
horfc-hocing hulbandry the want of dung 
may be fupplied by hoeing, yet» as Mr 
Tult indeed obfervcs, dung is dill necefiiuy 
in the old hufbandry. 

U perfons attentively confider the effcfli 

of 
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of manures, it will appear that they ope- 
rate in all the ways mentioned. 

Manures are found to enrich the heft 
polvcrifed foil, and to do this again and 
again, after it is cxhaufted by crops. It is 
almoft an univerial practice in Scotland, to 
lay dung upon land that is kept conftantly 
in pillage once in three, four, or five years. 
It is obferved, that after the dung is laid 
on, the land becomes rich, and that the 
crops turn gradually worfc and worle, till 
the whole virtues of the dung are exhauft-r 
ed; and it is alfo oblerved, that immediate- 
ly upon the dung being again applied, the 
land becomes rich as before. It is natural 
to conclude from this, that dung promotes 
vegetation by increaiing the quantity of the 
vegetable food. 

It is found, that fome manures lofe 
part of their virtues by being long expofcd 
to the air. After dung is fufficiently rot- 
ten, the longer that it Ues it becomes of 
lefs value, and does not enrich fo large a 
quantity of land as when uied in proper 
time. 
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diem to extend their roots in (eacch of 
their food, but does not increafe the quan- 
tity of it ; and therefore tillage cannot 
fupply the place of dung, which not only 
opens the full by its fermentation, but alfo 
increafes the vegetable food by the earth 
which it contains. 

It may be further obfervcd, that the 
fermentation railed by dung continues for 
a conliderable time; fo that though, by 
ploughing, the foil may be as complctcljr 
divided as by the fermentation of dung. 
yet it will not continue fo : for after feed 
is fown, the artiBcial palhire ralfcd by 
ploughing is continually decreafing while 
the crop is growing ; whereas the artificial 
pafture, raifcd by the fermentation of dung, 
is continued by the continuance of this fer- 
mentation ; and therefore, though in the 
horfe-hoeing hutbandry the want of dung 
may be fupplicd by hoeing, yet, as Mr 
Tull indeed obl'erves, dung is ftill neccfloryj 
in the old hufljandry. 

If perfons attentively confider the effects 1 
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of manuresy it will appear that they ope^ 
rate in all the ways mentioned. 

Manures are found to enrich the heft 
pulverifed foijji and to do this again and 
again> after it is exhaufted by crops. It is 
almoft an univerial pra^ice in Scotland^ to 
lay dung upon land that is kept conftantly 
in tillage once in three, four, or five years. 
It is obferved, that after the dung is laid 
on, the land becomes rich, and that the 
crops turn gradually worfe and worfe, till 
the whole virtues of the dung are exhauft* 
ed ; and it is alfo obferved^ that immediate- 
ly upon the dung being again applied, the 
land becomes rich as before. It is natural 
to conclude from this, that dung promotes 
vegetation by increafing the quantity of the 
vegetable food. 

It is found, that fome manures lofe 
part of their virtues by being long expofed 
to the air. After dung is fufficiently rot- 
ten, the longer that it lies it becomes of 
lefs value, and does not enrich fo large a 
quantity of land as when ufed in proper 

time. 
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time. The dung of cows dried apcm their 
pafture, gathered, and laid ^pon other 
land, is fcarcely to be difcerned in its ef- 
fefts on the ttopB produced : 'the fiune 
quantity applied, whether cafAe^ ftoihdicf 
byf i, or by folding the cattlfe/ cftHehes the 
land. Frofn this it is obvibdis, that thli 
kind of manui'e contains the yegcttabk' fbbd 
in itfelf, and does not receive it from the 
air. 

It is foifiid, that feme fttaitbfes operate 
the fooner, and with the greater violence, 
the longer that they are expofed to the air 
before they are ufed. Lime and marles 
arc of this kind ; the longer they lie ex- 
pofed, they operate the fooner j and it is 
obferv'cd, that they have a ftrong power of 
attrafting the virtues of the atmofphere. 
From thefe things it is reafonable to infer, 
that thefe manures operate, by communi- 
cating to the foil with which they arc 
mixed, a power of attracting the vegetable 
food from the air. 

It is obferved, th:it feme manures ex- 
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haifft land of .iu vegetable foodt and do 
not reflore it again when imnediatdy ap- 
plied. This is found to be the cafe with 
lime. Landj thoroughly limed has been 
foand to carry many very good crops : by 
degree* however the virtues pf it have been 
exhaufted, and the land reduced to a worfe 
fitottum than b^re the lime was laid on. 
loithis fituatioA lime has been applied a 
fecond time» but ic« efieds fdund to be far 
inferior to what they were • when firft ip- 
pU^* Thk^id iUfficient'to coAvinee 116/ 
that this manure operates by diflolving the 
vegetable food which it meets with in the 
Ibilf and fittiog it for enteriAjg the roots of 
planta^ 



It is certain, that all kinds of manures 
open the foil. Any perfon will be con- 
vinced of the truth of this, who will take 
the troable to compare a piece of land, on 
wliich dung, or any other manure has been 
Mm!, witii a piece contiguous that has not 
been manured; he will find the one much 
(bfter, much more free and open than the 
other. It muft be allowed, therefore, that 

all 
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all manures operate by enlarging the vege- 
table pafture. 

CHAP. III. 
Of the differffit kinds of maauret. 

MANURES are commonly divided into 
claflcs. Some divide them into 
natural and artificial ; others divide them 
into the foiTi), the vegetable, and the ani- 
mal ; and treat of them in order, as belong- 
ing to each of thefe clafles. 

The manures belonging to fomc of 
thefe clafles, differ both in their nature and 
operation from thofe in the other clafles. 
Some of them Ukewife differ from others 
in the fame clafs. The dividing them in*. 
to clafTes, therefore, ferves no parpofe. All 
that is neccflary is, to treat of the diflcrent 
particulars which the farmer can com- 
mand, without confidering to what clais 
they belong. 

Manures to be procured in Scothndi 
arc 
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are thefe fcdlowing ; duhg, marles, afhes, 
foot, fea-weed, fliells, fown vegetables, 

and water. 

There arc feveral other things that are- 
Very rich manures, fuch as rags, leather, 
Cfr. But as thefe are to be procured only 
ih fmall quantities, it is needlefs to treat 
of them feparately. 



CHAP. IV. 
€>f dung. 

DUng is commonly u(ed to figniiy 
not only the excrement of animals, 
hut alfo all rotten vegetables, when ufed 
as manures. In treating of it in this 
i^tapter, we underftand it in the firft fenfe 
<tf the word. 

DuMo is the food by which animals are' 
nbiil^ilhed, reduced to a corrupted ftatc. 
The ftomach diffolvcs the food of the ani- 
mal, and reduces it to a ftatc of putrefac- 
tion much fooner than is done by the air. 
S f ^^ 
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It is by being in this ftatc of putrcfai^OQ 
that the juices fit for the nourifhment of 
the body are conveyed by the guts into 
the blood. While bodies are in a found 
ftate, their parts adhere firmly together, s^d 
they are incapable of being turned into the 
parts of other bodies. To render them 
capable of this, they muft be reduced to 
their firft principles. This is done by cor- 
ruption. It is obferved, that by corrup- 
tion all the parts of bodies are relaxed, and 
the falts, oils, and other juices which they 
contain, from being fixed, are made vola- 
tile. It is by being reduced to this ftate 
in the ftomach, that the things which the 
animal feeds upon become nouriihment to 
it, and are turned into parts of its body. 

All tlie juices contained by the things 
which animals feed upon, are not exhauft- 
cd by the guts ; many of them, along with 
the earthy part of the food, are thrown 
out. There is no doubt that fome of the 
earthy part of the food goes alfo to the 
nourifliment of the animal; but as the 
earth is rendered volatile by the falts and. 

oils. 
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oils, there muft be but a ftnall quantity of 
it, in proportion to the quantity of thcfe, 
cxhauftcd by the animal ; and therefore in 
the dung there muft be a great quahtity of 
earth 'in proportion to the other principles. 
However, as the dung contains all the 
principles of the food, we may confider 
the dung of thofe animals that feed on 
vegetables, as vegetables in a putrefied 
ftate. 

Of the fame nature is the dung of ani*- 
mals that feed upon other animals. Ve- 
getables are the original food. All ani- 
mals cither feed on pure vegetables, or on 
Other animals that feed on vegetables. 
Animals that feed on vegetables are made 
up of the fame things with Vegetables, 
only under a different form; and there- 
fore the dung of animals that feed upon 
thefe, is ftill to be confidered as vegetable^ 
in a putrefied ftate. 

Chymists inform us, that dung is 
compounded of the fame principles of 
which vegetables are compounded^ of wa- 

S f 2 tcc^ 
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ter, air, oils, falls, and earth. The earth 
which it contains is of the abforbent kind, 
and attrafts the other principles. They 
alio inform us, that dung attracts and fer- 
ments with acids, and by this fermentation 
produces falts. A quality of fait, as was 
before obferved, is to attract and diOblve 
oils, and make them capable of being 
mixed with water. 

If thcfe qualities of dung arc confider- 
cd, it will appear that it promotes vegeta- 
tion in all the ditferent methods mentioned 
in the fecond chapter. 

It promotes vegetation by increaiiog 
the vegetable food. It is compounded of 
the fame principles of which the vegetable 
food jtfelf is compounded, as we endea- 
voured to Oiow, when treating of the food 
of plants. This is alfo confirmed by the 
experience of all places and all ages; and 
it is what no pcrtbn will doubt of, vrh 
confiders that it has the fame effefls u] 
Und of all kinds, and in all fituattons. 
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It promotes vegetation by enlarging 
the pafture of plants, it attrafU acids 
from the air and foil ; and by raifing a 
fermentation with them» thereby fepa- 
rates the particles of the foil with which 
it is mixed. Every farmer knows the 
truth of this from experience. The land 
upon which dung is laid, though natural- 
ly ftiify becomes foft and mellowj and is 
more eafily ploughed dian before. 

Dung, we have faid, enlarges the pa- 
fture of plants, by attraAing acids, and 
fermenting with them. Thefe acids are in 
the foil and air. They are in the foil : 
for the foil produces acid plants. Chy- 
mifls tell us, that the neutral fait found 
in foil is compounded of an alkaline falt^ 
fach as is found in vegetable;, and an acid 
fpirit. All alkalis are ftrong attradtors of 
acids, ic} that, in the procefs of an expe- 
riment upon foil, perhaps it may be diffi- 
cult to keep them feparate, though they 
may exift feparate in it. The acid plants 
prcvenf thefe from mixing ; or, perhaps^ 

have 
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have a ftrongcr power in their yefiels to 
feparate them, than other plants have. 

But though there may foe no acids in 
{biU excepting in the cdmpound of nea« 
tral falts ; yet there is no doubt, but they 
are in the ^r. Chymifts find this by in« 
numerable experiments. Aihes, when 
expofed to the air, produce neutral falts ; 
the application of acids has the fame 
effedls. Any perfon may obferve a fait 
adhering to the lime of old walls ; this 
fait is not in the lime, it is produced by 
the air. The fame fait is produced by a- 
cids. Other experiments might be men- 
tioned, but thefe are fufficient. 

Dung promotes vegetation, by commu- 
nicating to the foil a power of attrad- 
ing the vegetable food from the air. The 
earth which it contains, is of the abfor- 
bent kind, and attradts all the other prin- 
ciples of the vegetable food ; and the 
falts which it contains and produces, at- 
tract oils. 



It 



Chap. IV. Of Dung, -, 327 

It likewife promotes vege^ation^ by 
preparing the vegetable food for the nou- 
riihment of plants. By the falts which 
it contains and produces, it not only at->. 
tracts oils J but alfo dijGTolves them, , and 
makes them capable of being mixed with 
water. It is probable, that oil is a prin-< 
cipal part of the food of every plant 
which we cultivate in our fields,. ,at lead 
is the ingredient of which it is , eafieft to 
cxhauft the foil, and which it is moft dif- 
ficult to reftore to it again. In propor- 
tion to the quantity of oil contained in 
any plant, in proportion it- robs the ibil 
by which it is nouriflied of its vegetable 
food. But the nature of oil mufl be 
changed before it can enter the roots of 
plants. This change is made by falts i 
they difTolve it, and make it to mix with 
water. 

• • • ■ 

Though dung promotes vegetation in 
all thefe ways mentioned ; yet, as there 
are other bodies, that are much ftronger 
attradtors of acids, by which, many of its 
cffedts are produced ; it is probable, that 
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it principally operates by increafing the 

food of plants. Its effeifts in diflblving 
the vegetable food in the foil, muft be 
very trifling. The falts which it con- 
tains and produces, having its own oiU 
to work upon, and being along with them 
conveyed into the roots of plants, cannot 
operate with any violence upon the oils 
which the foil contains. This is con- 
firmed by experience. When the vir- 
tues of dung arc exhaufted, the foil is no 
poorer than before it was laid on. 

Some new improvers are pleafed to ri- 
dicule the old farmers, becaufc they arc fo 
fond of dung ; but none will do this who 
attentively confider the virtues of it. Such 
other manures as can be obtained, arc to 
be ufed; and tillage is carefully to be at- 
tended to : but none of thefe are to fu- 
perfede the ufe of dung, which can be 
employed to fo great advantage. 

The author of the new fyftem of agri- 
culture takes upon him to aflert, that 
dung deflroys fome land ; and that it il 
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as great folly to apply dung to land that 
requires coolings as to adminifter poifon 
to a man in a fever. He tells the farm- 
ers, that they mifs a crop by dunging 
an improper foil, and lay on more dung 
to remedy the misfortune. Thefe alSer- 
tions may impofe upon a man that is fond 
of novelty and paradox ; but, with men of 
(enfe and experience, they muft bring in- 
to difcredit every thing that fuch an au*- 
thor aflerts. 

Though dung iA general has all thci 
qualities ' mentioned, yet there are fome 
kinds of it poflefTed of (bme of thefe qua-- 
Utics in a higher degree than others; 
There are as many kinds of dung as there 
are of animals, and in (bme refpefts they 
all differ one from aiibther; 



The difference betwixt one kind of 
dung and another, is commonly fuppofed 
to arife from the different food of the 
animals. Green herbage, draw, or hay, 
do not contain io much vegetable food in 
the fame quantity as grain does. Hence 
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it is fuppofedy that the dung of cows is 
not fo rich as that of horfes, nor the dung 
of horfes fo rich as that of fowk. 

But this diierence muft pardy ^rifc 
likewife from th^ nature of the animals, 
if it is true^ that the duQg of horfes, 
cows, iheep, hogs, and geefc» all differ 
one from another, though ied upon the 
fame pafture. Some anwials digeft their 
food more quickly than others. This 
makes a difference in the dung produ- 
ced by the fame food. SoQie things are 
digeiled, and turned into a date of cor- 
ruption by fome animals, that pafs thro' 
others found and undiflblved. The mat- 
ter then in the ftomach that digcfts the 
food, muft be diflFerent ijx the different a- 
nimals* The dung iQuii partake fomc- 
thing of the nature of this, which makes 
another difference in the dung produced 
by the fame food. 

Some writers in agriculture txeat of the 
dung of the different animals fcparatciy. 
But it is necdlefs to do this ; for it re- 
quires 
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quires more pains and expenfe to keep 
then! fcparatc, and ufe each of them by 
itfelf, than all the advantages arifing from 
this way, above the ordinary way, can 
poflibly amount to. 

The dung of fowls, particularly of pi- 
geons, is an exception to this. It is com- 
rtionly ufed without any mixture, and it 
can be kept feparate from other dung 
without any trouble or expenfe. It is 
obferved, with refpeft to it, that the ef- 
feAs df it are niore violent, and fooner 
over, than the efFedls of comrnon dung. 
The effedts of fome other kinds of dung 
would perhaps be the fame, if they were 
ufed without any mixture. The pigeons 
dung, being thoroughly corrupted, foon 
diflblves, and becomes vegetable food, 
fiut the ftraw, with which the other 
kinds of dung are commonly mixed, not 
being fo thoroughly corrupted, prevents 
thfc efFedis of them from being fo violent, 
and fb foon over. 

The way in which pigeonis dung ope- 

T t 2 wx^^. 
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rates, points out the manner in which it 
(hould be applied. As it is very rich, and 
its qualities foon exhaufted, a very rmatl 
quantity fhould be applied, in proportion 
to the quantity of other dung. If care 
is not taken of this, the crop will be de- 
ftroyed by being too luxuriant. Perhaps, 
mixing it with Ibme other things may 
have good effeifls. The ftrawing fmall 
chafF of any kind, from time to time, 
on the bottom of the pigeon-houfe, is verf 
proper. The chaiF fucks up the moiflurc, 
and makes it eafy to reduce the dung 
to powder, which is an advantage : for 
thereby the dung is fcaitered more c- 
qually, and manures a greater quantity 
of land. 

It is a cuflom, in fome places, to fold 
(hecp and cattle, for the fake of their 
dung : which, in this way, is ufed with* 
out any mixture. Some writers on haf- 
bandry give particular directions how to 
do this in the moft advantageous manner. 
But it is needlefs to confide thefc. The 
farmer mull confulc the advantage of hit 
Ibeep 
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fheep and cattle, and not the advantage 
of the land by the dung ; and, therefore, 
muft fold them in the moft convenient 
manner. A fcore of flieep, with the beft 
management in foldings will not produce 
much more than ten ihillings worth of 
dung, in the feafon, above the expenfe 
of folding i a fum foon loft by an injudi- 
cious management of them. 

C H A P. V. 

Of dung mixed witb vegetables in a dunghill. 

DUNG is commonly mixed with 
vegetables, and allowed to lie for 
fome time before it is ufed. 

Straw is thrown below the cattle, 
and this is carried out along with the 
dung, and thrown upon the dunghill. On 
the dunghill is alfo thrown all the ftraw 
that is left after ferving other purpofes, 
and all the refufe of vegetables and ani- 
mals, uied v\ the fanner's family. 



In 
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In the management of dunghilh, two 
things arc always to be kept in Wew : 
The promoting putrefaQion ; and the 
preventing the vegetable food from flying 
off into the air, or being conveyed away 
by water. The Itraw and other parts of 
uncorrupted vegetables, of which the 
dunghill is compounded, make it neccf- 
I'ary to keep the firil: in view; and the 
falts and oils, which by corruption are ren- 
dered volatile, and the water, which ex- 
tracts the virtues of dung, make it ncccC- 
fary to keep the laft in view. 

To promote putrefadion, the fitustion 
of the dunghill ftiould be dry, and the 
dung laid together as thick as is con- 
venient. Putrefaction, indeed, cannot be 
promoted without water: but the quan- 
tity that fails in rain, with the natural 6p 
of the dung, is fulficicnt for this purpofc. 
Too much water prevents that fermenta- 
tion, wh ch carries on the proccft of pu- 
trefa<^tion moft quickly. This is confirtn* 
cd by experience. If thera is any part 
of a dunghill fuaked with water, it is ob- 
fcTvod 
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ferved that the ftraw is quite found, while, 
in other parts that are dry, it is cooiplete-^ 
ly rotten. 

To promote pi^trefadion^ the dung 
ihould b^ laid thick together ; thereby 
the heat is the fooner generated, that pro- 
duces the putre^EL^ion ; and thereby the 
natural), fap is i^p^ bottar preserved, which 
pr^v^^s the dung ffiQm bdng buristed. 

Wtt^N thf^^^^FAl^.fap of t}» dung is 
exhal|?d# and the ^ioiig afterward? comred, 
the heat is in danger of rifing to fuch a 
heights as to burn the dung. This muffr 
be carefully guards, againft: for, when^ 
the diirig is burnedf its ftrength. is ex-^ 
l>au(l€4> 4nd.i$ is rendered almoft ufelefs. 
Dung;^ in this £tuation^. is dry and whit^; 
the ploughmen call it Jir4-fanged. When 
thus burnt, it is found, from experience, 
that it) has loft almoft all its. virtues. To 
prevent the dung from being reduced to 
this fituatlon, when it is carried out of 
the ftable or hycc, particularly if there is 
much ilraw in it, it muft: not be laid in 
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heaps, which makes it dry too faft, but 
carefully fpread thick upon the top of the 
dunghill. This prevents the fap from be- 
ing carried off by the wind, and thereby 
prevents the heat from being raifed to 
fuch a height as to burn the dung. 

It may be obferved, that, when grafs 
is cut green, and immediately thrown in- 
to a heap, it heats, and this heat foon re- 
duces the grafs to a /late of putrefaftion. 
But, if the grafs is for fome time expofed 
to the air, and then put together without 
being fufficiently dry, it heats alfo; but, 
inftead of being reduced to a ftate of pu- 
trefaftion, is burned. So it is with dung: 
If, when carried out, it is laid in fmall 
heaps, being thereby too much expofed 
to the air, it lofes its fap j and, being af- 
terwards covered, the heat is raifed to 
fuch a height, as to burn it : but, if it 
is fpread thick upon the top of the duog- 
htll, it retains the fap, and putrefies. 

A DISTINCTION is hctc madc betwixt 

dung putrefied and burned ; and this dif- 

tinflion 
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tinftion is reprefcntcd as important. I 
Icnow not if the chymifts make any fuch 
diftin£tion. A late author fays, that the 
greater part of what remains of dung, 
after the putrefaftion is completed, feems 
to be earth, and a fixed alkali. Thefe 
things, we apprehend, make up the greater 
part of what remains, when dung is what 
we have called burned i but when it is on- 
ly putrefied, it contains alfo falts and 
oils. But though chymifts fhould make 
no fuch diftindtion, it is abfolutely ne- 
ccflTary that the farmer do it : for, when 
the dunghill is allowed to heat to fvch 
a degree, as to burn the dung, the va- 
lue of it is thereby greatly Icflened. 

To prevent the vegetable food from be- 
ing conveyed away, no foreign water, ex- 
cepting what falls in rain, muil be al- 
lowed to run into the dunghill ^ and the 
fituation of the dunghill, if pofllblc, 
fhould be high at the fides, and hollow 
in the middle. When foreign water is 
allowed to run into the dunghill, the fer- 
mentation is not only flopped, but, as it 
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is often neceflary to allow the water a paf- 
fage from it, thereby much of the vege- 
table food is conveyed away. When the 
bottom of the dunghill is quite level, the 
rain, which fometimes falls in heavy 
fhowers, eafily finds its way off; but this 
is prevented by making it high at the fides, 
and hollow in the middle. 

The only way to prevent the vegctablt 
food from being exhaled by the fun, or 
carried off by the wind, is to cover the 
dunghill. The covering the dung would 
certainly be an advantage, if it could be 
cafily executed. If it was not for the ad- 
ditions that are daily made to it, earth 
would be very proper for this purpofe. 
Some perfons afiert, that, by covering the 
dunghill, it would lofe the influence of the 
air; and it is the air alone, they fay, that 
makes it fit nouridiment for vegetables 
and, therefore, recommend theexpofingii 
particulary to the north and north-cafti, 
becaufc the wind from thefe points bring; 
along with it more acreal nourifhrncnU 
than from the others. If the dunghill con4 
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tained no vegetable food, but what it 
received from the air, this diredtion 
would be very proper : but, as the dung- 
hill contains in itfelf all the ingredients 
of the vegetable food, and as its juices, 
the more it is putrefied, become the more 
volatile, the vegetable food in it by be- 
ing expofed to the air, inftead of being 
increafed, would be diminiflied. The co- 
vering the dunghill, ^therefore, would be 
an advantage. But the difficulty lies in 
executing this, 

» •■ 
Some propofe to dig a large pit, lay 
the bottom with flags, build up the fides 
with ftones, and cover it with a roof. 
This, it muft be owned, will retain the 
juices, and promote corruption, as well 
as prevent the vegetable food from being 
exhaled. But then it muft be fo expen- 
five, that few will be engaged to make 
trial, unlefs the benefits are more obvious 
than the affertions of the contrivers make 
them : and, befides the expenfe, it muft 
likewife be attended with inconveniencies. 
In fome fituations, it will be very difficult 
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to prevent too much water from getting 
into it ; and as difficult to get the dung 
itfclf carried out. 

The method which we propofed for 
preventing the dung from over-tcating^ 
will alfo, in a great meafure» ferve this 
purpofe. The dung» when it comes from 
the ilable or byre, is mixed with ftraw, 
which abforbs the juices, and prevents 
them from flying off, till the ftraw it^ 
felf begins to putrefy. When, in tliis 
fituation, it is laid thick upon the top of 
the dunghill, a fmall furface only being 
expofed to the air, and being covered 
before the ftraw begins to putrefy, the 
juices, in a great meafure, are preferved. 
A perfon, by the fmell, is fenfible that 
the juices of the dung are not fo volatile, 
when firft laid upon the dunghill, as af- 
ter they have been covered for fome time, 
and then expofed to the air. 

Dung, expofed to the fun and 
wind, or waflied by rain, lofes its vege- 
table foodi it ought, therefore, to be 

ploughed 
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ploughed in as foon 'as is pofUble, after 
it is laid upon laAd« Some perfons ^£^\ 
fert, that they have found from experi- 
ence, that dung is nothing worfe^ though 
it lie a confiderable time fpread upon land^ 
in dry weather, before it is ploughed in. 
This, if true, is contrary to what hw 
been fuppofed, that the vegetable food is 
exhaled by the fun, and carried oiF by 
the wind. It is probable, that, after dung 
is fpread upon land, it& fermentation ceafes, 
and the falts and oils remaining in it may 
become fixed, and may continue fo till a 
new fermentation is raifed by mixing the 
dung with the foil ; and that, by attract- 
ing acids from the air, more falts may 
be formed. By this its efFedts will be 
more fudden and violent, but fooner 
over. 

It may be proper alfo to obfcrve, that 
as the juices contained in the dung are' 
wafhed downwards by the rain, it fhould 
be ploughed in with a very fliallow fur- 
row ; excepting when the dung is not 

fufficiently 
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fufficicntly rotten. In this cafe it requires 
a deep furrow to cover it. 

The better that dung is mixed with 
the foil, the purpofes of vegetation are the 
better anfwered ; all parts of the foil re- 
ceive equal benefit, the vegetable food is 
equally diftributed, and in all parts the 
fermentation equally promoted. When 
dung then is laid on land, it ought to be 
fpread as equally as poflible. This like- 
wife prevents the breeding of vermin, 
which happens in fome foils, when tho 
dung is left in too large pieces, 

CHAP. vr. 

0/ lime. 

SO M E are of opinion that lime is only 
a flimulus, that isj that it promotes 
v'egetation, only by making the foil with 
which it is mixed, exert itfelf. Others, 
that it promotes vegetation by enriching 
the land, and adding to the, quantity of 
vegetable food. 

Tan 
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The firft fupport their opinion by ob- 
serving, that, the crops which lime en- 
ables land to produce, exhauft it in a re- 
markable manner. It is a certain ft£t, 
that land thoroughly limed^ may be re^ 
duced to a much poorer condition by 
cropping, than land can be reduced to, 
that is not limed. It is poflible to rer 
duce limed land almoft to ft caput mor^ 
tuum ; and the better and the oftener the 
land is ploughed, this is done the fboner. 

The other opinion is Supported by ob- 
ferving, that, in fome places^! lime is ap- 
plied regularly once in four or £ve years 1 
that the land feldom gets any other ma^ 
jiure ; that it is kept almoft conftantly in 
tillage ; and, with the afliftance of fal- 
lowing, carries very good crops. > 

. From thefe obfervations, one is led tQ 
conclude, that lime adts both ways ; not 
only makes land exert itfelf in the nou- 
riftiment of vegetables, but alfo enriches 
it, and adds to the vegetable food. 
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' An inquiry into the qualities of lime 
v^ probably illuftrate this. 

. Chymists tell us, diat lime has the 
following qualities. 

It is a great ^flolver of all animal 
and vegetable fubftances : it is a very 
heavy body : it is an attraftor of acids ; 
with thefe it raifes a fermentation, and 
produces fait; and it communicates its 
virtues to water. 

When thefe things are confidered, it 
will appear, that lime promotes vegeta* 
tion in thefe ways following. 

It communicates to the foil a power 
of attracting the vegetable food from the 
air. It attracts the. acids from the air 
and foil ; thefe it converts into a neutral 
fait, by which oils are attracted from the 
air. This operation of lime is confirmed 
by the experience of thofe who ufc it as. 
a manure once in four or five vcars. 

LiMS 
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Lime enlarges the vegetable paflure. 
By its weight it penetrates the foil * ; 
and, by its fermentation with acids, it fe- 
parates its particles* 

This operation of lime is obvious to 
every perfon that viewS with attention 
any land that is thoroughly limed. It 
apears foft and mellow, and obviouily in 
a ftate of fermentation. 

Lime diflblves the vegetable food, and 
fits it for entering the roots of plants. It 
dilTolves all the animal and vegetable fub-- 
ftances which it meets with in the foil, 
and converts them to vegetable food ; and, 
by the falts which it produces, it diflblves 
all oily fubftances in the foil; and con- 
veys them into the roots of plants. We 
find from experience, that lime clears 
land of root- weeds. This it does by its 
difiblving power. Root-weeds, when 

* It is neceflaiy to obfervCy that if the foil is light and 
ipongy» and has no fblid bottoaiy linie» by its weight, will 
foon penetrate beyond /each of the plough^ This kind of 
foil is therefore not proper for it. ' ^ , 
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torn lip by the plough, have their growth 
checked, and are for fome time in alan- 
guifhing condition : if lime is applied 
to their roots while in this fituation, by 
its difTolving power, it is apt to deftroy 
them. 

That it is owing to the fait which 
lime produces by its attrading and fer- 
menting with acidsy that it chiefly owes 
its power of promoting vegetation, is con- 
firmed by this obfcrvation. The lime of 
old walls which has been long expofed 
to the air, and where this fait is already 
formed, is much more fudden in its ope- 
rations, when laid upon land, than quick- 
lime. 

It has been obferved, that Kme pro- 
motes vegetation by communicating to 
the foil a power of attradting the vege- 
table food from the air, by enlarging the 
vegetable pafture, and by diiTolving the 
vegetable food, and fitting it for entering 
the roots of plants. It is probable, that 

the 
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the two laft arc the ways by which it 
chiefly operates. 

By^ this it exhaufts the land of its ve- 
getable food. For it cannot be fuppojfcd 
to attract from the air a fufficienit qu$u>ti* 
ty of food for thje iiouri(hment of the 
crof)jB which it enables the laxid on which 
it i& lau^ to cari^y \ tnd it coi>taips none 
of this food in itfelf. Thi$ is coofirmed 
by experience. If land upon which lime 
^as been lajdi is exhauf^ed by crppis^ the 
4f pJiicatiKHi of lime a fecoad tiine has oot 
the fi^pqi effect as before > uxi.le& the ve-* 
gctabU if^f^ is fuppUed by duag> ^^r the 
kupd idlowed to rpft for feme years, and 
have the vegetable, i^ finppUed by thq 
air. 

■• • • • 

■ 

Thus it appears, that lixoe. from it^ 
nature muft a£( b^th as a ^imulus - an^ % 
VKfs^^X^ ; wbtle it makes the earth exert 
j^felfin the^ppKuriihtoeixt of vegetables, in 
jfbme meafurenal^) enrobes it^ and adds 
to the vegetable food. 
\ . . . ■ ■ . . 
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In rome lands* the diflblving the vege- 
table food, and fitting it for entering the 
roots of plants, may be moft beneficial : 
in others, the communicating the power 
of attradting the vegetable food from the 
air, may be moft beneficial. It will not 
be improper, therefore, to point out how 
lime is to be applied, that fo it may 
chiefly anfwer the one or the other of 
thefe purpofes. 

In uncultivated land, in which there if 
a large quantity of vegetable fubftance*' 
lime ought to be ufed chiefly as a flimD^' 
lus : and when improved land needs a re« 
cruit of vegetable food, it ought chiefly 
to be ufed as a manure. 

When lime is intended for a fUmuliis, 
a large quantity (hould be applied at once. 
For it takes a confidcrable quantity to 
diHolve roots, and the other vegetable 
fubftances in the land, and to produce a 
high degree of fermentation. 

When lime is intended for a manure,- 
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a finall quantity applied at a time is fuf- 
ficient. It is probable^ that it requires 
only a fmall quantity of lime to impreg- 
nate a large quantity of earth, and to 
communicate to it an abibrbent quality^ 
in as high a degree as it is capable of re- 
ceiving : and it is certain, that it is in 
proportion to the abfbrbent quality which 
it communicates, that the foil is enriched 
by it. ' This is not mere conjedure. It 
is certain, that a fmall quantity of lime 
will impregnate a large quantity of water, 
and communicate to it all its virtues, and 
thefe in as high a degree, too as it is ca- 
pable of receiving : it is not improbable, 
that it may operate in the fame manner 
upon earth *. If a fmall quantity of lime 
communicates an abforbent quality to a 
large quantity of earth, but has not fuch in- 
fluence in diflblving vegetable fubflances, 
or in producing fermentation, it follows, 
that the fmaller the quantity is which is 
applied, it will operate the more as a ma- 
nure ; and the greater the quantity applied, 
it will operate the more as a ftimulus. 

*. Sec Dr Alfton on lime-water. 

It 
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»*;iIt is proper to obfervc likewise, that 
when linie is applied in finall quantities 
as a manure, it is neceffary to repeat the 
application frequently ; for it is pro- 
bable, that the foil by adtion lofes the 
abforbent quality, which the lirtie com- 
municates. 

These things which wc have objferrcd 
concerning the operation of IJmc in fmaller 
and larger qu-inti ties, are, iofomcmcafurc, 
confirmed hy experience. They are agree- 
able to the prac^Uce in thofc parts where . 
lime is moft ufed. When barren land is to 
be improved, it is laid on in large quanti- 
ties ; and when it is applied to land alrea- 
dy improved, it is laid on in fmaU quan- 
tities, and frequently once in three or 
four years. 

As lime operates by attraifliog acids 
from the air, the longer that it lies expo- 
fed to the air before it is ploughed io, 
(t will exert itfclf the more quickly, and 
with the greater violence. Some allcdge, 
that this (hould not be done in fummcr. 
For 
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For they^ fay, that the fun ads contrary to 
the air : as the air fupplies the fait, the 
fun exhales it, and communicates it again 
to the air. 

As lime, when laid on in large quanti- 
ties, exhaufts land of its vegetable food, 
it is neceifary ta fupply this food by dung, 
or fuch other manures as have it in great- 
eft plenty i or the land (hould be managed 
in fiich a manner, as to prevent, as much 
as pofliUe, the vegetable food from being 
exhaufted. Laying off land, after a very 
few crops of com, into grafs for pafture, 
is the moft proper way of doing this. 
Land, when paftured, has not its vege- 
table food fo much exhaufted, as when it 
carries com. The quantity of vegetable 
food carried off in flefh, by the cattle, or 
conveyed to the air by their perfpiration, 
bears but a fmall proportion to the quantity 
carried off by a crop of com and ftraw. 

It is neceffary further to obferve, that, 
as lime communicates its virtues to water, 
Jand inclining to be wet, and from which 
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the water has free accefs away, is not 
proper for it : for the water, in running 
off, carries along with it the virtues of 
the lime. ^ 

^^/"^"^^ CHAP. VII. 
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Of fMrles. 



i^^^^l ^Here are a variety of marles, which 
g^ ^t^m^i^r^X. are commonly reduced to three 
^V-«^' forts : The clay, the ftonc, and the (hell. 





^- i!>L//,^J^ The firft has its name from its fimili* 





/^^arc^u^^f^ tudc, in appearance, to clay ; the fecond 
^Z/ ^^ 3.^ from its hardnefs, and iimilitude to (lone; 
^ ^ ^ and the third from the (hells, with which 
it is mixed, or rather of which it is com- 
y^^^^Jt^^'^ pounded *. 

g/:flC^«^w:«> The clay and ftone marles are of the 
trc^isr^ X fame nature ; the (hell marie is very dif- 

^ Though the fhells of which this marie is componnd- 
ed» are quite putrefied; yet they flill retain their (hape 
and figure. An animal having a refemblance to the (heBs 
in the marie, 'ti« faid, is to be feen in fome mariihes* 

fcrcnt 
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fcrent from both. This makes it necef- 
fary to treat of them feparately. 

CHAP. VIII. 

Of cli^ and fone marks. 

MArle of thefe kinds promotes ve- 
getation in a furprifing manner. 
It is probable^ however, that it contains 
in itfelf few of the principles of which 
the vegetable food is compounded. Plants 
are not able to find their food in it. When 
in a bed below the furface, it refiils the 
entrance of water, like till or clay. When 
near the furface, and turned up by the 
plough in great quantities, the foil is little 
better than till, almoft quite barren. The 
method of its.operation will bebeft known- 
Vy inquiring into its qualities. 

It. is obferved, that both the clay and 
(lone marles have the following qualities. 

When long expofed to the air, or put 

into water, they fall down into a powder ; 

y y they 
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they are very heavy bodies : the earth of 
which they are compounded, is of the ab- 
forbent kind : they are attradors of adds j 
with them they raife a fermentation, and 
produce falts. 

The only difference betwixt them is 
this : The clay marie is fooner diffolvcd 
than the ftone marie; and commonly has 
a ftronger power of detiroying acids, and 
producing falts. Dr Home fays, thai 
tbc chy marie, which he tried, deftroycd 
a third more of acids than the ftone 
marie.' 

These marles feem to have much the 
fame qualities with lime ; and, therefore, 
muft operate in the fame manner. 

They communicate to the foil a power 

of attracting the vegetable food from the 
air; they enlarge the vegetable pafturc 
and they diflblve the vegetable food 
is in the foil, and prepare it for entering 
the roots of plants. 
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These marles communicate to the foil 
a power of attra&ing the vegetable food 
from the air. The abforbent earth which 
they contain^ and the falts which they 
produce^ are flrong attradtors of oils. 

It is obfervedy that they attra£t oils, 
fo flrongly, that they are ufed by fome to 
extract greafy fpots from cloaths. When 
laid upon land» they will therefore attradt 
oil from the air, which is the ingredient 
of the vegetable food mod wanted. 

These marles enlarge the pafture of 
plants. They ferment with acids, and 
fall down into powder, when expofed to 
the air, or put into water. Thefc things 
make them operate in feparating the par- 
ticles of the foil, with which they are 
xpixed. 

These marles aifo prepare the vege- 
table food for being nouri(bment to plants* 
The (alt« which they prodiKe, uf)i only 
attract oils from the air, but al^y Umn tsk^t 
foil I dinblve tfaeie oik, and render tbcm 

Y y 2 cap^- 
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capable of being mixed with water ; and 
of being conveyed by it into the roots of 
plants. 

According to fbme, thefe maries con- 
tain fome oily matter. This, if true, 
would make them operate in a manner 
different from lime. But this is uncer- 
tain. The earth of which thefe marles 
are compounded, is of the abibrbcnt kind ; 
it cannot be long expofed to the air, with- 
out attradling oils ; and, therefore, though 
they contain none in their original com- * 
poiition, yet fome marks of them may ap- 
pear upon trial. 

These marles arc long in dijTolving. 
Large pieces of the ftone marie are feen 
fometimes undiiTolved, fix or feven years 
after it has been laid upon land. This 
makes it neceflary to apply a very large 
quantity of them, otherwife their effefts 
will not be known. 

As the quantity of marles applied is 
very great in proportion to the quantitv 

of 
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of !ime, land, when manured with marie, 
muft have a ftronger power of attracting 
the vegetable food from the air 1 and there- 
fore the marie ihould be preferred, when 
it can be as eafily obtained. 

A s the earth of thefe marles is of the 
abforbent kind j as a great quantity of it 
is applied at one time ; and as it is long 
in diiToIving, it muft be many years be- 
fore its operation ceafes ; and> if the land 
is barren, the nature of it will be changed^ 
and ever after, by the lame kind of drcH*- 
ings it received before, will tontin'te to 
carry better crops.Xl" t^'* rcfpeft ilpj 
it is preferable to linie. Thh zA-itnw/Kt 
howcrer, depends, in a i-rat. nvtiC-tTK, ' 
upon the nature of d»e fcrt:. If xV.-. f'Al 
is foft and fpn!!gT, and h'i'. rr-t a jVr.i 
bottom, the mailc, by it« '^r^'.'A;*. •'■■'•.".'., 
bydcgiecs, p e ne g a te, Kte hrr.-., V '.•-? 
the reach of As ^irrz^i ^A, t/.r":y.—., 
muft leare the i'Ai tfi bttttr :hi.-- ;; f-, ,- : 
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marks foem preferable to lime» yet we are 
tp confider, that their principal operation 
is the fame with that of lime ; which is 
enlarging the paflure of plants, and fit- 
ting the vegetable food for entering their 
roots. When land, therefore, manured 
^ith them is exhaufted by crops, it can- 
not receive mnch benefit from them a fe- 
cond time> if immediately applied. This 
is confirmed, 'tis faid, by experience. It 
is obferved, that marie, when applied a ie- 
cond time to land exhaufted by crops, has 
(Zfa ^^- ^o' t^^ izta^ efFedt as when firft applied.^ 

y^. ^q. As marie operates in the fame manner 
as lime, it follows like wife, that limed land 
exhaufted by crops, can receive little be- 
nefit from the application of marie ; and 
that marled land, exhaufted by crops, can 
receive little benefit from the application 
of lime. As it exhaufts the vegetable 
, food, tlie proper manure after it is dung, 
v.hich contains this food in the greatcft 
plenty. 

It was obferved, that marlc operates 

chiefly 
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chiefly by attradting oils and adids frofh 
the air; the longer, therefore, that it 
lies upon land, expofed to the influencis 
of the air, the more quickly it will ope«- 
rate. 

The difference betwixt the clay and 
(lone marles was faid to coniift in this : 
That the clay marie diflblves (boner, and 
has a ftronger power to deftroy acids and 
produce ialts. This kind is therefore pre- 
ferable, as a leis quantity will produce the 
fame effeds. If Dr Home's experiments 
are to be depended upon, or rather, if all 
clay and (lone maries have the {unc powers 
with dio(e which he made his experimenti 
widi, dicfi four cut-load of die clay 
maile is equal to fire of die ftcnt. 

What was fM of lime, w:fh rt{pc& 
to the application cf it in SEeaKirr and lar- 
ger quantiuei, n^ar hkcvtit bt (aH of 
marie. When h m t n bad h Vj S<: irn^ 
proved, the mar^ ihrx^A ^>t hid '.r* ia 
large qua^r; rSrt : Ixt itfhcr. li:A ; 1 3.^ ^^ 
Ofrdcr, tbc ajyg/lig i £iiz» c^r £zt?j: part 
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of the quantity commonly ufcd, once in 
fix or feven years, may have very good ef- 
fects* 

CHAP. IX. 

Of jhell mark. 

SHell marie is very different in its na- 
ture from the other two. It is com- 
monly claiTed among the animal manures. 

It does not diflblve with water, as the 
other marks do. It fucks it up, and fwells 
with it, like a fpunge. It is a much 
ftronger attraftor of acids than they. T^t 
Home fays, that it takes fix times more of 
acids to faturate it than any of the other 
marks which he had met with. But the 
greateft difference betwixt the fhell marie 
and the other marks confifts in this. The 
iheli mark contains oils. It is uncertain 
if the other marks contain any oils ; but 
this kind, it is faid, contains them \^ 
great plenty. 

This 
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This marie, it would feem, from the 
qualities which it pofTeiTes, promotes ve- 
getation in all the different ways. It in- 
creafes the food of plants ; it conmiuni- 
cates to the foil a power of attracting this 
food from the air \ it enlarges the pafture 
of plants; and it prepares the vegetable 
food for entering their roots. 

It increafes the food of plants by the 
oils which it contains, and the falts which 
it produces : By thefe falts, and by the 
abforbent quality which it pofTefTes, it 
communicates to the foil a power of at- 
tracting this food' from the air. It en- 
larges the pafture of plants, by its fwell- 
ing with water, and the fermentation 
which it occalions; and it prepares the 
vegetable food for entering the roots of 
plants, by. the falts it produces in fermen- 
tation. 

It will not be improper to attend to 
the effects of thefe different operations. 
The communicating vegetable food imme- 
diately to the foil, and communicating to 

Z z Vx 
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it a power of attrafting this food from 
the air, have the fame cffeds. By both 
thefe operations the vegetable food is in- 
creafed. 

The enlarging the pafture of plants, 
and fitting the vegetable food for enter- 
ing their roots, have alio the fame efiedts. 
By both the vegetable food is diminifhed. 
It is obvious, that, by diefe operations, 
plants are affiiled in extra^ng this food 
from the foil. 

The oils which it contains, it is 
probable> are foon cxhaufled : having a 
ftrong power of attracting acids, and 
forming fahs, it is natural to fuppofc 
that thefe falts do more than work upon 
its own oils; they will alfo ettradl and 
diflblve the oils which they meet witli 
in the foil ; and would exhauft it of the 
vegetable food which it contains, was it 
not for the ftrong abforbent quality which 
it communicates. This quality, it is pro- 
bable, remains after the operation of the 

falts 
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falts is over } and thus, upon the whole, 
the ioTl is rather bettered by it. 

We had occalion to fhow, that the dif* 
ferencc betwixt poor and rich foil confift- 
cth in the different powers of attra^on. 
As this marie has fo Urong an abforbent 
quality, if it is applied in large quantities* 
and frequently repeated, it is poffiblc that 
it may communicate fuch an attractive 
power to the foil, as to enrich it in a very 
high degree, fo as to need no further ma- 
nuring, but by proper tillage may be made 
to attract from the air in the winter-feafon 
fuch a quantity of vegetable food as is fuf- 
ficient to nauriih a crop in fummer. 

As this kind of marie does not exhaufl 
land of its vegetable food, as the other 
marles or as lime do, it may be applied to 
land exhaufted by them, or it may be re- 
peated. As it diflblvcs fooner than the 
other marlc8| its effcfls will be more fud- 
den ; and as it does not diHolve fo foon as 
dung, its efFefls will not be fo foon over. 

Z z 2 ^ 
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A late author fuppofes, that the marie 
found below mofs is compounded of earth 
and the alkaline falts of rotten wood, 
He explains in what manner he imagines 
it is formed. If there is a marie com^ 
pounded of thefe ingredients, it is different 
from any of the marles that have been 
mentioned. However, it will operate much 
in the fame manner. It will communi' 
cate a power to the foil of attra^ing the 
vegetable food from the airj it will en 
large the pafture of plants, and it will pre- 
pare the vegetable food for entering their 
roots. 

As it contains a large proportion of 
fait, its effedts will be fudden and Wolcnt. 
It is not proper therefore that a grcac 
quantity of it (hould be applied. 

As its cffcfts are fudden and violent, 
cannot be expefted that they will ItH 
long. It is probable that they will be 
foon over after it is entirely diflblvcd. 

The falts which it contains, will mafco 
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it operate chiefly in diflblving the vege« 
table food in the foil, and fitting it for en- 
tering the roots of plants. By this it will 
exhauft the foil, if care is not taken to pre- 
vent it, by the application of dung, or 
turning the land from tillage into grafs for 
pafture. 

There is another kind of marie that 
goes under the name of jbell marle^ and in 
fome parts of the country is found in great 
plenty. It feems to be almoft wholly 
lime, and it operates in the fame manner. 

C H A P. X. 

Of ajbes. 

AS H E s contain a large proportion of 
fait ; they attract acids more vio- 
lently than any other thing as yet known, 
but diey foon lofe their virtue. 

The eflfedts of afhes will then be of the 
iame kind with lime. But as aihes con- 
«aui £dt, their operation will be more fud- 
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dear M'thef af^ji^ktiadAtf irich.gptatgr 
violeMQ, and fixmer |bft tbcir«irtu«v -tbbk 
0|)«nti4t): iK^ be mom viokat^ v)d CqqDer 

The fifft. oipp- after bwi iaaiaiqir^ witb 
*£hc8 is ctM^sxndy very liupidaac, aad th« 
fecond crop ezbaufts almoft the wlbole of 
their nitues. 

A*;^Jlffeet» of ai(bfi9i «ie: Mdco and 
viokottJhey fliould b^ .applied in vtry 
finall quwtiiies ; and afr diiey opente in 
the fame way with Um^ they flioidd not 
be applied to land exhaufted by lime or 
marie ; fhould not be foUowcd by thcfe, 
nor repeated. 

In this chapter it is proper to coniider 
the burning of turf as a manure. 

TuKP is compo&d chieAy of vege- 
tables ; that which remains then '.after 
burning, mufl be of thtf 6jnc nature with 
a(hcs. -■To theie the fertility cotnmuni- 
cated to the foil is diiefly owing. It is 
found from experience^ that in proportiiW 
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to the number of xoots contained in the 
turf the burning turns out to advantage ; 
and therefore land, with a tough fward of 
grafs upon it, ie recommended as the kind . 
moft proper for being improved- in thiB 
manner. 

The heat which part of the foil re*- 
ceives from burning the heaps of tUr^ is 
fuppofed to contribate to its fertility : but 
this can have little influence except to der 
ilroy any feeds or roots of weeds; that may 
be in the land. 

In burning the turf, care muil be taken 
to cover the heaps in fuch a manner as to 
prevent the fire from breaking out into 
flame. Where this happens, it is obfer* 
ved, that the aflics lofe part of their vir- 
tue, and that the parts of the field ma- 
^nured by them are not fo much enriched 
as the other parts are by the heaps of turf 
that are burned without flame. It is na- 
tural to think, that the earth of the turf^, 
when properly piled up, will retain the 
oils of the vegetables, and prevent them 
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from aicending into the air in fmokc and 
flame. 

This makes feme difference betwixt 
the manuring by burning and the mana- 
ring by aibes. However, as the oils con- 
tained in burned turf are in very fmall 
quantities, we may well fuppofc that they 
will foon be exhaufled by the falts ; and 
therefore, though the effefts of burning 
may be more violent, yet will be equally 
fudden, and as foon over. 

To prevent burnt land from being ex- 
haufled, one crop only, or two at moft, 
£hould be taken, and then turned into 
grafs for pafture. If a little dung is added 
after the firft crop, its fertility will be the 
longer preferved. 

A late writer pretends to point out a 
method, by which poor land treated in 
this manner may be enriched for many 
years, and which, he fays, was a feCFcC 
before. The method he points out is, to 
dung the fccond year after burning. It a 
not 
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not to be doubted, that the afiies, having 
the vegetable food of the dung to work 
upon, will have a better effed, and ex- 
haull the foil much lefs than when there 
is no dung mixed with it. If the laying 
on of the dung ts delayed till the fourth 
year, (ays our author, it will have no ef- 
fedt. If the truth of this was afcertained 
by repeated experiments, we would be ob- 
liged to acknowledge that dung does not 
operate in the manner we have defcribed. 
But it is probable, that our author meant 
no more by this, than that the laying 
on of dung the fecond year is by far more 
advantageous than delaying it till the 
fourth. Dung, as has been obferved, has 
every property of a manure j not only en- 
larges the vegetable paihure, and fits the 
vegetable food for being nourifhment to 
fdants, but alio contains this vegeuble food 
in itfelf ; and therefore, if it is laid on in 
a proper manner, and in fufBcient quanti- 
ties, will enrich land, whatever is its kind, 
or in whatever manner exhaulled. Our 
author fays, that the applying marie in- 
iUad of dung will have the lame clFea:. 
3 A NNVvM. 
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What he fays will indeed rather hold true 
of marie than of dung. Land iexHauHed 
by burning will not be recove^-cd by marie, 
for they operate much in the fame way. 
If the marie is applied before t'he land 
is exhaufted, it will prefervi it (bpie time 
by the power it communicates of attradt- 
ing the vegetable food f^om the air* \t is 
more than probable, however, that all the 
benefit arifing from the application of 
marie in this manner would not anfwer 
the expcnfe ♦. 

CHAP. XI. 

Of foot. 

SOoT cannot be procured in (uch large 
quantities as to be ufed by itfclf, ex- 
cepting in the neighbourhood of large ci- 
ties ; it is necdlefs therefore to infill much 
upon it. 

It contains oil, fait, and earth. Thcfe, 
it feems, arc compounded in fuch a man- 

• Sec CoGiplete body of huibaiulry, p. 93. 

Dcr 
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ner as to be ready to be conviqred into the 
roots of plants by water. For the effefts 
of ^oot,.wheo ipread upon the furfac^ are 
(Ufcovered immediately after, the .firii rain. 
It promotes vegetation in the iame nvinncr 
as dungt or ibell marie. It increaies the 
fpo^ of , plants by the ingredients of the 
ve|;etable. food which it contains. It en- 
larges the pafture of plants, enables the 
foil to attrad the vegetable food from thq 
air, and prepares it for entering the roots 
of plants by the fait that it contains, which 
is of the alkaline kind, attrads and fer- 
ments with acids, and attrads and dif- 
folves oils. 

As it contains great plenty of vegetttble 
food, and as its effeds arc fudden, it muft 
be laid on in very fmall quantities; Sow- 
ing it in the fpring on winter comer grafs, 
feems to be the moft proper way of 
ufing it. f 

When the quantity laid on is but finally 

and its eiicds fnddcn, it cannot be fiippo- 

3 A 2 led 
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fed to laft long. Its virtues are commonly 
cxhauflcd by one crop. 

When its effefts are over, the foil is 
left in the fame lltuatlon as before it was 
laid on, not exhauftcd of its vegetable 
food, as by lime or alhcs ; and therefore 
it may be repeated; or it may be followed 
by thefe manures, as it is very proper to 
be applied to land that is exhauAcd by 
them. 

CHAP. XII. 

Of fea-iveed, or teart, 

ALL the plants that grow upon the 
rocks within reach of the fea, are 
good manures. Thofc that grow upon 
the rocks that are almoft always covered 
by the water, are the richcft. 

Some kinds of fca-weed arc burnt for 
kelp. This, it is thought, turns out to 
greater advantage than ufing them as ma- 
nures. The beft kinds for manures can- 
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not be reached, as their roots are almoft 
always below water ; but they are fre- 
quently driven on £hore by the fea. A 
confiderable quantity of them may al- 
ways be expefted on the fliore in the 
neighbourhood of the rocks, where they 
grow, when a fpring-tide, heavy rain, 
and a high fwelling fea all happen at the 
fame time. The fpring-tide expofes their 
roots to the air, the frefti water faUing 
in rain loofes the roots, and the high, 
fwelling fea tears them up. Sometimes 
the tide carries them to a confiderable 
diflance. 

They are of a foft pulpy nature, eaiily 
diffolve, and foon putrefy ; and they con- 
tain oil, fait, and earth. They muft 
promote vegetation therefore in the fame 
manner as dung or foot. 



Their efFeifts are fooner over thaa 
thofe of dung mixed with vegetables 
from a dunghill ; for they fooner diffolve 
and fooner putrefy. 

Thet 
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They may be applied to ^ In' any 
dtiiation, and arc very proper for land 
tiiat is exhaufted by lime or afhcs. 

When their cffedls are over» the land 
is in no worfe a fituation than before they 
were applied, and any kind of manure 
may be applied after them. 

The oitener they are applM, the land 

becomes the richer. For the earth of 
which they are compounded, is of the 
ablbrbent kind. This is confirmed by 
experience. The lands near the {hores, 
where thcfe fea-weeds are in great^ 
plenty, and have been long ufcd as ma- 
nures, are amongft the rlcheft in Scot- 
land, and have been kept almoil coofUot- 
ly in tillage. 

They are preferable to dung in this 
refpe<£t, that they do not produce fuch a 
quantity of weeds. Every pcrfon that 
has ufed thefe manures, knows, that 
weeds do not appear in fuch plenty upon 
land manured with fca-wccd, as upon 
land 

*-^ 
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land ipanurcd with dung. Thia feen^ 
to coniinn die opinion of thofe, who af- 
fcrt, that the great quantity of viptdf 
that appear upon dunged land, are pro- 
duced by feeds mixed with the dung. 
But it is fubmitted, whether this dif- 
ference is not owing to t|ie great quantity 
of falts contained in the fea-weed and 
applied with it, which at fir^ ^eftroy« 
ibme of the ^eds an4 roots of weeds. 
Salt, applied in too large a q^oantity, }if 
uhdoubtiedly a poifon to many plants. 
According to Mr Tull's experiments, a 
fimll quantity of fait water deftrpyed a 
P^ant of mint. ' It is obf^rycd likewiCb. • 
V?fien an^ grafs upon the Ihbre is over- 
flowed by a i^ring-tide, it withers awaj 
in a few days, ai\d does not reqoyer till 
it gets a plratiful fhower. Then indeed, 
by the fixlhnefs of its verdure, it is dif- 
tinguiflicd from the gra& that was not 
overflowed by the fait water. That it 
is the fait in the water that deftroys the 
plants, is obvious : for the fame quantity 
of frefh water would have had no fuch 
effed. And it is probable* t^iat the oils 
attra&«d. 
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attraded by the falts, and carried down 
by the rain, is the caufe of their reco- 
very. 

m 

CHAP, xm. 

Of JbeOs. 

IN many^ places, particularly near the 
fea-(hore, broken (hells are found in 
beds. Thefe are ufcd by ibme as a ma* 
nure. 

They ferment with acids, and, like 
other animal fubftances, contain oil, fait, 
and earth. The oil and fait are not in 
great quantities in proportion to the earth, 
and they take a long time in diflblving. 

Their operation muft be of the fame 
kind with that of fhcU marie, but flower 
and weaker. 

They make fome addition to the ve- 
getable food by the ingredients of this 
food of which they are compounded. 

They 
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Tbej commimicate to the foil a power of 
attracting this food from the air j and 
they diflblve it by the falts which they 

.contain and produce. And they increaie 
the pafture of plants by their fermenta^ 

-tion. 

They operate chiefly by enlarging the 
pafturc of plants^ and preparing the vege^ 
. table food for entering their roots. They 
'are £0 long In diiTolving, that the quan^* 
. tity of oil communicated in a feaibn muft 
be ijnall in proportion to the falts which 
they produce. Though thefe are their 
principal operations, yet in them they are 
. inferior to lime, marles; or afhes. 

As they take a long time to diilblve, 
. and do not operate quickly, it is neceffary 
to apply them in large quantities. For 
without this their operations will fcarcely 
be perceptible. 

For the fune reaibn It may be expect- 
ed they- will continue for a confiderable 
time. They will continue till the fhells 
3 B «ft 
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are wholly diffolved, and all their oils ex- 
haufted In vegetation. 

As tlicy operate chiefly by en)arging 
the pafture of plants, and fitting the ve- 
getable food for entering their roots-; 
they will in fome degree exhauft the 
land of its vegetable food, though not fo 
much as Utnc or afhcs do, as they com- 
municate fome oils to it in diflblving. It 
is not proper therefore to apply them af- 
ter lime or aflKs, to repeat them imme- 
diately, or apply lime and a(hes after 
them. 

If tlwy are taken ttp from feclwr the 
furface, as muft happen moft commonly, 
it is proper to allow them to He fonic 
time expofcd to (he air before they arc 
ploughed down. This will not only af- 
fift their fermentation, but will aMb pro- 
mote their putrcfaiftion. 

As lime, when mixed with them, 

takes a very ftrong band, it is probable* 

that the mixing them together in the ap 

pUcatioa 
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plication may in Ibmc cafes produce vci^r 
good effeds. 

CHAP. XIV. 

Of vegetables- m an entire fiate, or Joitm for 



IT U a pra^ice in fome places to Cow 
turnipt buck-wheat, peaie, &<-. on 
land { and when grown up, to plough 
them down for manures. 

These m^ be called vegetables in aa 
entire &ae, to diftinguifli them from 
dung made of jnitrefied vegetables ; tho* 
no vegetable can be a manure till it is 
putrefied. ^ 

As thefe vegetables receive their food 
fjx>m the foil on which they grow, it it 
natural to think, that when plodghed 
down, they do no more than reftore 
what they have taken { and therefore, that 
by this operatioa Uad cannot be rendered 
fliore fertile than before; at leaft, can- 
3 B 2 TC*. 
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ncft communicate fuch a quantity of ve-' 
getable food to it as may be done by fre-^ 
quent ploughings. For the vegetables, 
though ploughed down, are not all pre- 
fcrvedj a part of them being uncovered, 
ia blown away by the winds. Betide^' 
the plants while growing cover the fur- 
face, and prevent the vegetable food in 
the air from entering the foil. Where* 
as, when land is frequently ploughed^ 
none of its vegetable food is exhaurterf/ 
and it is expofed to receive all the benefit^ 
from the influence of the air. But, not- 
withftanding this, fome alTert from expe- 
rience, that a crop of fuch vegetables a# 
thofe mentioned, ploughed down, rendci' 
land more fertile than frequent plough-' 
ings without the application of manure. 

To account for this upon the principles 
eftablifhed, let the following things bd 
confidcred. 

The foil, manured by ploughing down 
a crop of vegetables, receives all the w 
getable food contained in the feed fown 
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This quantity in peafe and buck-wheat 
is not very inconliderable. The quantity 
in one grain is probably as much as 
there is in a whole ftalk after the feed is 
fully ripened. It is obierved, that plants, 
when cut green, exhauft land of its ve- 
getable food, but in a very fmall degree' 
to what they do when allowed to carry 
feed. 

Some of the plants mentioned pafli 
down their roots below the reach of the 
plough, and bring op the vegetiUe food 
lodged there to the furface. Peale, turnip, 
clover, and other plants pofh down didr 
roots very far^ and -whaseva regetablt 
food they find, is fackcd up ; and when 
they are ploughed down, this vegetaMe 
food is lodged near the furface, and there- 
by the quantity iridiin the paftnre of Cwie 
other plants, focfa as wheat and barky, is 
incrcaied. A Ute author maket a calcu- 
lation of the qaantity of vegetabk food 
^rhich doTcr in du; marker o-xsjnunicates 
to land, and rcprcicnu it at vtry vxS- 
dcrable. la few ptacei the fvj ii & ^e? 
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« to luure the vjegetable food ia great 
plenty beyond the reach of the plough^ and 
lliercfore it is probable* that this author, 
in hla cakuladoD, raakies Ac qp^xf^dxf of 
du& food brought Bea^ th« fuif^ce by do- 
irecmiich greater than it rea% is* How- 
oper^ it iacortaioy that^ as plants, pu^ down 
iStndt roots below the icaokof the {dougb«^ 
ihfcy there find nourifliment, which is 
communicated to their ftems and leaves ; 
and therefore, when tfaeib are ^ughed 
down, the quantity of megetable food near 
4ie furfoce is incicaied. 

The covering of the fur£ice focms to be, 
an advantage; for thereby the air in the 
ibil^ not having a free communication with 
the external air, becomes putrefied, by 
which a fermentation is raifed» and the 
vegetable pailure enlarged. Whatever is 
the caule of this feraientation, the fa& it- 
&xt is obvious. Every farmer knows, that 
when the foil has been covered for a con- 
fiderable time by a ftrong crop of peaie, 
or any other kind of corn laid down, and 
what is commonly coMedJIoomtJigp though 

naturallv 




iMniriatjr hua *iti KS, iMMHKsineBbw, 
fdft, and'ftee, aildob?jOu4y ■inyftMB-* 
«i*«*rit4«i(*. Itispri*»ble,'thit-th!!i-& 
<>c<9fi«Mll'b)r dieeMtuptklnidf theab^-tt 

filMn ft^ftata rroita being «x)nlei!. 

To thele things it may be added, that 
it is ikit lUpbffiftfe btlt <h» plants «rfacn 
^gftAviitg WH^^tiA in tlK mgetMe )b^ 
'ftoai'the lott ih tlsJgreM'|tlehtyasdie'£Kl 
wimM Han doiitk^mgh'fliete-haa iKch 
no pMitis gioWiHg ' upon it'*. H pljDOtt 
iMVe this-i5iMlt7,'ecnfiltet{ng lAm iniOc 
«en<b fuKiiiec'is'ti^pofed bjr them to'ilte 
tnflaawE Of dtealr, ifiict}santity Atvefgir- 
'nMe'fe»l'Wqaii«d cannot be iwmdifer- 
able. 

CHAP. KV. 

Of waier, 

WATER lias been coojidered as an 
impediment to vegetation ; it ia 
now to be confidered as a manure. 

* See book I. chap. 5. 

Ve 
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It has already been obferred, that raio" 
water contains vegetable food *. Chy- 
mills tell us, that it aftually contains a 
large proportion of oil. If a quantity of 
it is therefore collc(!^ed and let in upon a 
field, it will leave upon it fome of the ve- 
getable food which it contains. 

^ It has been obferved likewife* thai 
when rain falls in great quantities on land 
which has a coniiderable defcent* in run- 
ning off, it carries along with it fomc of 
the fine(l particles of the foil, and the ve- 
getable food contained in them -f*. If this 
water then is let in upon a 6eld, and al- 
lowed to fettle, the land will receive front 
it not only all the vegetable food contained 
in the rain, but alfo all that is contuncd 
in the particles of earth which it has car- 
ried off from other lands. 

This method of manuring land can be 

• Sec booic I. chap. 4. 

t Set book I. chap. 16. Thu 
the colour ofUic water, »ai the rattd whidi it 
it ia hoQow placet. 
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ufed on Aich fields only as lie on the fides 
of rivers, and is proper only for fuch as 
can be eafily drained. 

In pradifing it, care muft be taken that 
the water does not run over the field with 
violence, but fo gently that it may leave 
behind the mud wluch it contains. If the 
water is allowed to run over a field with 
violence, it is in danger of carrying off 
the vegetable food, inftead of giving it a 
Aipply. 

Lanp in grais is the moft proper for 
being manured in this manner. The firm- 
nefs of the furface prevents any of the ibil 
from being carried off, and the grafs en- 
tangles the mud, and any vegeublea that 
are in the water, and prevents them from 
getting away. 

Ir the river made nie of in this manner 
runs through fertUe land, more benefit 
may be expedcd. Its waters after rain 
muft contain the greater fdcoty of ve- 
getable food. 

3 C T«u 
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* This opemtion (honld be performed in 
the {pring-feaion. In that feafon land in 
grafs fuffers leaft from being overflowed. 
.Lands being almoft all ploughed, the rain 
carries off the greatefl: quantity of vege- 
table food; and in that fealbn it is £ud 
likewiie, that the rain-water contains the 
greateft quantity of oils. 

In fbme places it is a pradice, to &t 
clev water over land, whether in grail 
or tillage. From this pradice, it is iaid, 
the land receives great benefit. Some 
kinds of grafs-plants may require a greater 
proportion of water than ordinary to pro- 
mote their vegetation, and may receive 
benefit from this practice. Clear water, 
efpecially if it comes immediately from 
fprings, can fcarcely have any other ef- 
fect. It muft be acknowledged, how- 
ever, that if water runs along a bed of 
marie, or chalk, or lime-ftone, it wiU ac- 
quire (bme of their qualities ; and, if let 
upon land, will operate in the fame man- 
ner with thefe manures ♦. 

* Lime-fione luu the fame qualidet witk lime ; it attnAt 
and AmeBts with addi, aod prodncet (alt. 

CHAP- 
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CHAP. XVI. 

Of compound dunghills. 

THE ordinary dunghills belonging 
to a farm, may be called compound 
dunghills. They are made up of the 
dung of different animals, of different 
kinds of ftraw, and other vegetable fub- 
iVances \^ and they have frequently diffe- 
rent animal fubftances in their compofi- 
tion. 

The dunghills which we propofe here 
to treat of, are of a* different kind, made 
up of earth, mixed with dung from an 
ordinary dunghill, lime, and other ma- 
nures. 

Some perfons make dunghills of this 
kind, and are of opinion, that the dung 
and other manures, with which they arc 
compounded, are thereby made to enrich 
a greater quantity of land, than if not mix- 
ed with earth \ and, beiides^ do not pro- 

3 C 2 dwc^ 
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duce the bad cffeAs which {bmetiines are 
produced by 4.ungt when^ fak^i diredly 
from a dudghill^ and kid upoo land. 

It will not be aniifs, that we inquire 
into the advantages of this kind of dung- 
hills; which "Will be a naetna not only of 
retommendittg them, but dUb of pmnting 
out the moft proper mediod of cooftnift-' 
ing them. 

The firft thing to be inquired into, h^ 
the advantage arifing from the mixing 
lime, marie, or other manures, with the 
earth and dung. Lime, as it is a difli^ver 
of all vegetable and animal fubftimtfes^ 
when mixed with dung, will help to dif** 
folve it ; and as it communicates an abibr- 
bent power to earth, will enable the eardi 
with which it is mixed to attrad: the ve- 
getable food in greater plenty from the 
air. But, in order to make it produce 
thefe effeds, it is neceflary to mix it 
with the dung and earth. For, if the 
lime is laic^ in a kind o{ flratunif aboveF 
^he dung, and below die earth, it will 

abforb 
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abforb the water that falls upon the dung- 
hill, and thereby will prevent the dung 
from receiring a fufficient quantity of wa- 
ter to make it putrefy ; and will alfo oc- 
cafion fuch a heat, as to bum the dung, 
and render it ufelefs * ; and, befides, 
can have but little influence in diflblving 
the dung, and communicating to the earth 
its abforbent quality. If the lime is laid 
above the earth, and expofed to the air, 
it will be attended with the fame confe- 
quences, it will abforb the water; and 
though it will attrad the vegetable food 
from the air, yet will be of no more uft, 
for this end, than if fpread upon as much' 
land 89 the furface of the dunghill ex- 
tends to. 

The fame thing may be faid of marler, 
if ufed inftead of lime. But, if marie is 
ufed inftead of earth, it is probable that 
the compoft will become very rich, as the 
marie has a very ftrong abforbent quality, 
and would be greatly expofed to the in- 

* See dap. ;. of thii book. 
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flucnce of the air. A much fmaller quan- 
tity than is ufcd in the ordinary way, it is 
probable, would be found fufficient, and its 
cifefts would be fooncr difcovered. If 
this is tried, it will be neceflary to carry 
the dung to the marle-pit, and there form 
the dunghill. For marie is fo heavy f, bo- 
dy, that it would be too expenfive to car- 
ry it firft to the dunghill, and then to the 
field. 

The advantage of mixing dung with 
the earth is next to be confidered. This, 
it is probable, is the principal advantage 
of the compound dunghills, and that the 
advantages arifing from lime are but tri- 
fling. They are often made without 
lime, and their effedls, 'tis faid, are equal- 
ly good. 

Dung, in the ordinary dunghills, has 
its vegetable food fometimes walhed away 
by rain, when it falls in large quantities. 
Now, this is prevented by the earth in 
the compound dunghill, which abforbs 
the 
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the water, and all the vegetable food 
which it carries from the dung. 

In the ordinary dunghills, the dung on 
the furface. It is generally fuppofed, lo&i 
a part of its vegetable food, which is ex- 
haled by the fun, or carried off by the 
wind. This is prevented by covering the 
dung with earth In the compound dung- 
hill. 

But it is probable, that the compound 
*dunghill receives its principal advantage 
from the earth being expofed to the influ- 
ence of the air : and, if this is true, the 
more abforbent that the earth is which 
is ufed, and the larger that the furface of 
the dunghill is, in proportion to its bulk 
and the quantity of dung contained, it will 
be the richer. 

This directs us to the proper method 
of ccHiftru£Hng it, to make it long and 
narrow, with as many divifions in it as 
can be made conveniently. For there- 
by a larger furface is expofed in the 



L 
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fame quantity, and the more v^etable 
food acquired. 

It is proper to obfervc further, that 
earth Ihould always be in the bottom of 
the dunghill, to receive any of the juices 
of the dung which the rain may cany 
downward ; that the dung Ihould he im- 
mediately covered with earth, to prevent 
the juices from being exhaled, or carried 
off; and that the earth Ihould be expolcd 
for a confiderablc time, before any more 
dung is laid on, that fo it may receive all 
the benefit from the air which it is capa- 
ble of, before it is covered. 

This kind of dunghills is made with 
Icail expenfe upon the Aeld for which 
the dung is intended. The head ridges 
arc commonly high raifed, by the tuxniog 
of the ploughs upon them, and contain 
the richell eartli in the field. Thcfe are 
very proper places for the dunghills. The 
earth is at hand, and can ealily be thrown 
upon the dung. 

Those 
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Those that treat of dunghills of this 
kind, commonly recommend earth as op- 
^iite as poffible to the nature of the foil 
upon which the dung is to be laid. They 
recommend clay for a light foil, and light 
earth for a day foil. But thefe the farm- 
er cannot always command ; . and, be- 
fides, though he can, will frequently find 
it very expenfive to carry them. It is 
probable, that there is not fo much in 
adapting the earth of the dunghill to 
the kind of foil, as perfons at firil fight 
are apt to imagine. It is certain, that 
there cannot be fo much in it as to anfwer 
the eixpenfe of leading earth. 'Tis true* 
that, in many farms, there are different 
ibils, and, therefore, the dung may be 
carried to a ibil different from the foil 
of the field for which it is intended; 
riierc the dunghill may be formed, and 
from thence carried to the field. But ftill 
this is an additional trouble and expenfet 
and therefore this method is not to be fol- 
lowed, till, upon a comparative trial, the 
advantages arc found to do more than an- 
fwer the expenfe. 

3D li^ 
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It is a pra&ice in fome parts of Scot- 
land» to lay clay upon clay land *. This 
pradicey it is faid, fucceeds very well; 
which makes it probable that it is not very 
material what kind of earth is ufed for the 
compound dunghill, provided it is of the 
abforbent kind : andt therefore, the farm- 
er need not be anxious about getting 
earth different from his foil, but may 
make his compound dunghill of the earth 
of the field which he intends to manure. 



* The foil of the carfe lands, upoR the Hver Forth, if 
a very IHfF clay, and yet it is a general pradlice among the 
£irmers of thofe lands to dig clay in the fummer feafoo, 
and mix with dung. This, they fay, tarns to a very good 
account. It is probable, therefore, that there is not much 
depends upon the kind of earth ufed in the compound 
dunghills; and that the principal advantage of thofe 
dunghills is the expofing the earth to the influence of the 
air. However, if the fanners that follow this practice could 
be prevailed upon to try the earth of a head ridge, in^ad 
of digging clay, their work would be done with much lefs 
trouble, and at much lefs expenfe ; and the dunghill, it is 
probable, would be as rich. 
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CHAP. XVII. 

Of fuch manures as cannot he obtained in 
large quantities. 

BESIDES the manures already treated 
of, there are a variety of other things 
that greatly promote vegetation ; the dif- 
ferent parts of animals, fuch as hair, wool, 
horn, fltins, Gff. -, alfo parts of plants, fuch 
as faw-dufl, malt-duil, rotten wood, bark, 
&c. Thefe are all good manures. They 
promote vegetation in the fame way as 
dung ; and their operations are flow or 
fudden, as they dilTolve with greater or 
lefs difHculty. They may be ufed in all 
kinds of foil, as they contain vegetable 
food; and any kind of manures may be 
applied to land after their operation is 
over. 

Though they cannot be obtained in 

fuch large quantities, as to be ufed by 

themfelves; yet they ought not to be 

thrown away, but mixed with the dung 

3 D 2 in 
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in the dunghill. All of them, the ani- 
mal manures in particular, will not only 
add to the vegetable food in the dunghill, 
but alfo greatly promote its putrefaiQion. 
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Of s 



OILS. 




CHAP, L 

Of the dejign. 

T has already been obferved, that plants 
£nd their food in the earth. It ha» 
likcwife been obferved, that the ve- 
getable food in the earth is increafed by 
tillage, and by manures. 

It is obvious, that foils very different 
in their natures, are fit for nourifhing 
plants. It has been fhown, that manures 
are alfo very different in their natures and 
operations. To apply thefe, then, in fuch 
a manner as mod effedtually to promote 
vegetation » it is of importance to know 

the 
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the nature of the different foils, and 
wherein their difference confifts. 

To inquire into thefe things, is the de- 
fign of this book. 

CHAP, II. 

Of the divifioH of foibt with reJ^eSl t» 



IT has already been obferved, that foils 
arc very different in their natures, 
and compounded of very different ingre- 
dients. It has alfo been obferred, that 
the food of plants is compounded of dif- 
ferent ingredients, and that manures af- 
fcH-d thefe different ingredicnu in different 
proportions. Now, it is natnral to fup- 
pofe, that Ibils differ lb mnch in their na- 
tures from each other, that fimc contain 
a greater proportion of fiime oi the in- 
grcdicott of the TcgctaUe food* and that 
others cxmtain a greater ytoyxHan of 
other ingredients. It is ncccffary, thcre- 
f<xe, to coofider the different kinds of 
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foils feparatdy, and to inquire wherein 
their difference coniifts; that fo it may 
be known what kind of manures are moil 
proper for them. 

Soils have already been divided into 
fuch kinds as require a different manage- 
ment with refpedl to tillage ; they arc 
now to be divided into fuch kinds as re* 
quire a different management with re- 
Ipedl to the application of manures. 

The foils moft common in Scotland 
are thefe following : The black loamy 
foil, the clay, the fandy, and the mofly. 
Of all thefe there are great varieties, ari- 
fing from the different proportions of that 
kind of earth from which they take their 
names ; as aho from a mixture of thefe 
kinds of earth with each other. It is dif- 
ficult to determine to what clafs fome 
foils belong, as it is difficult to know 
what kind of earth prevails mofl in them. 



CHAP. 
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CHAP. III. 

Of the black loan^ foil. 

LOam, it is probable* is not an origi- 
nal foil, but the earth of rotten ve- 
getables. 

If land has continued long unculti- 
vated, and has carried vegetables, which 
from time to time have rotted upon it, the 
original foil is buried, and a new foil 
made up of the earth of rotten vegetables 
fanned. This new foil, formed by the 
rotting of vegetables, is what is common- 
ly called loam. And it Is probable, that all 
loamy foils have been formed in this way, 
or by the repeated application of dung, 
the earth of which, as was before obfer- 
ved, is of the fame kind with the earth of 
ratten vegetables. 

The qualities of loam are as follow. 

When allowed to reft, its parts acquire 

A degree of cohefioii. In this it diiFers 

froox 

i 
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from fand, and has a rcremblance to cUyi 
but never becomes fo tough and hard. 

Whf.n turned up and cxpofed to the 
air, it breaks eafily in pieces, and becomes 
free and open. In this it differs from clay, 
and has a refemblance to fand, but docs 
not feparate into fuch fmall particles *. 

When dry it receives water eafily. In 
this alfo it differs from clay, and has z re- 
femblance to fand. 

When it receives the water, it fwcllt' 
with it, and retains it like (hcU marie. In 
this it diifers from fand, and has a releni' 
blance to clay, but fvvclls more, and docs 
not retain fuch a quantity -f-. 

When a large quantity of water falls 



* Loam may be reptnted into more minute 
than fand, but the air mull att upon it for a 
time before this ii done. 



t It ii obferved. Umi in ihis and in all ipitagf ft 
tKeoowntofiheridgetr though high raifcd, arc ntvcrfi 
dry, while water ftagnaeet in the fnrrowf . 
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upon this foil, it retains a proper {hare of 
it, and allows the reft eafily to run off. In 
this again it differs from clay, and has a 
rcfemblance to fand *. 

Chymists tell us, that it contains 
oil -f-, and has the power of attracting and 
fermenting with acids. 

Loam then, in Tome refpeits, is a me- 
dium between clay and fand. 

It acquires a degree of firmnefs greater 
than fand ; it is not fo eafily broken in 

* Theue are other foils that have the fame tjuallty with 
thu ; they receive water calily, fwell with and tenia it : but 
this foil has greatly ilie advantage in this refpefl, that it re- 
tains only a proper quantity, and allows the fuperflniry easi- 
ly 10 run off, when there is a proper defcent ; whereas the 
other fpungy foils retain, though there is a defcent, a larger 
quantity than ii necellary for uourilhing the plants which we 
cultivate in our fields. 

■f- This oil iaaaA in the loamy foil, ii an evidence of 
its llrong atlm^ive power. It cannot be fuppoTcd to belong 
originally lo the foil, but is aitraded from the air. If the 
foil did not receive a conltaDt fupply from the air, the Oil 
ivould foon be exhaulled by the crops which it caniei. 

^w 3 E ^\ccc.%-} 
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pieces ; it does not fo eafily admit water, 
and it does not fo caSiy part with it. 

It does not acquire fuch ft degree of 
firmncfs as clay ; it is more ealily broken 
in pieces ; it more eafily admits water, 
and it more eafily parts with It. 

But in fome refpcfts it differs from 
both. It has a ftrong abforbent quality; 
it contains oil, and it attracts and fer- 
ments with acids. 

The foil which has loam in its compo- 
fition, poffefles in fome degree the quali- 
ties of loam : and if thefe qualities arc 
confidcred, it will appear, that this kind 
of foil is the moft proper for nourifhing 
plants. 

It lias plenty of food ; the power of 
attradling this food from the air j a large 
pafturc, and' the power of diffolving the 
vegetable food, and fitting it for entering 
the. roots of plants. 

The 
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The <hIs which it ccHitalns* and falU 
trhich it produces* afford vegetable food ; 
the falts which it produces, and the ftrong 
abforhent quality which it poflelles, attraifl 
this food from the air : its free and open 
nature, its iWelling with water, and its 
fermenting with acids, afford a large pa- 
fturc J and the fait which it produces by 
fermenting with acids, difiblves its oils, 
and fits them for entering the roots of 
plants. Thie ¥s confirmed by experience. 
The foil compounded of loam^-is found to 
be the moft fruitful of all others. Some 
other foils, when manured with lime or 
dung, htax as greats perhaps ^eater crops 
far fome years than this does, but then 
they iboner need a fupply. The differ- 
ence between them fcems to conlifl in 
thefe things. Soil manured with lime has 
a greater proportion of falts than of oils in 
Its oompoiition, and has alfo a greater 
power of forming iaits than of attrafting 
oilsi and therefore, by the great crops it 
bears, its oils will be wholly cxhaufted, 
and it will become almoft quite barren : 
whereas the loamy foil, having an equal 
3 E 2 i^ro^Q^Vvciia. 
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pffoportkm of oils and of £dts in its com- 
fobJboa, and as great a power of attra&ing 
oils as of forming ialts, wiU not be ex-- 
banned bj the crops which it bears ; but 
will always retain a quantity of its chIs un- 
difiblTcd, and be receiving a conftant fup- 
ply from the air. The foil manured with 
chmg has greater plenty of vegetable food 
in its compoJition than it has the power 
of attraddng this food from the air, and 
therefore, by every crop that carries off 
more vegetable food than is attraded du- 
ring the fcafon, the foil mud be rendered 
Ids fertile ; whereas the loamy foil has the 
power of attracting the vegetable food 
from the air, almoil in proportion to the 
quantity it contains, and therefore conti- 
nues to be fertile notwithdanding the 
crops which it bears. It is obferved, that 
feme kinds of this foil, which have a great 
proportion of loam, and are, in a great 
mcafure, free from clay and fand, continue 
to carry good crops, without being in the 
leaft exhaufted. This is owing to their 
great abforbent quality, to their attra^fling, 
during the winter, from the air fuch a 

quantity 
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quantity of vegetable food as is fufficient 
for nouriihing the crop during the fum- 



It has been obfenred> that loam receives 
water eafily, and retains it, and that it alfo 
ealily parts with water when in too great 
a quantity. The loamy foil therefore can- 
not fttffer much either from drought or 
rain, unleis they are violent. This is con- 
firmed by experience : for it is found that 
the loamy foil docs not fuffer fo much 
from drought as the fandy, and does not 
fuffer fo much either from drought or 
rain as the clay. 

All foils, in proportion to the quan- 
tities of dung that have from time to time 
been laid upon them, approach the nearer 
to this kind ; for the earth into which 
animals, vegetables, and dung are turned, 
after they arc wholly putrefied, is of the 
abforbent kind, and of the fame nature 
with this foil. And though there is but a 
fmall quantity of earth in the largeft quan- 
tity of dung laid on at one time; yet, if the 



4o6. Qf Soils. Jk»kIV- 

Uying on of the fame quantity is repeated 
ooce ia four or five years for fotnc ages, 
as certainly has been done upon (bme 
lands, a confidcrable proportion of the foil 
muft: Qow be of this'abiprbent earth, what- 
ever it was origindly. All land called 
ir^d kmdf: has a mixtiue of this kind of 
foil in itii.compolition; and the difference 
bet^iie(. .kifield and oiitficld is owing to 
the quantities of dung laid from time to 
time on the infield. 

The foil in which there is a great pro- 
portion of loam, needs very little manure. 
It may be kept conftantly in good heart by 
proper tillage, and a good fcheme of ma- 
nagement. There is however but a fmall 
quantity of this kind. The generality of 
that wliich goes under the name of loamy 
foil requires manure, and no kind of ma* 
nure is improper for it. Dung, foot, fea- 
v/eed, vegetables, and the other manures 
of this kind, add to its vegetable food ; 
and lime, afhcs, and marlcs find vegetable 
food to work upon. But as this kind of 
foil has the vegetable food, and the power 

of 
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of dxflblving it in juft proportions, dung, 
and the other manures which continue 
there in their juft proportions, are certainly 
the moft proper. When lime is applied, 
if care is not taken, it will foon rob this 
foil of its oils : for as this foil has in itfelf 
a power of attrading and fermenting 
with acids, lime, which adds to this 
power, will iboncr rob it of its oils tlian 
other foils that have not this power. 

A LATB writer obferves of this foil, 
that it has an agreeable fmell ; which, he 
fays, is probably owing to the volatile 
falls and oils Bying off by fermentation. 
This is inconliftent with that abforbent 
quality, which, in treating of this foil, 
we have obferved that it is poffefled of; 
and which the fame author allows to it in 
a very high degree. If thefe falts and oils 
actually fly off from it in fuch quantities, 
as to make us fenfible of them by fmell, 
It is natural to think, that the foil by 
ploughings would rather lofe than acquire 
vegetable food ; the reverfe of which wc 
know to be true from ezpetieDce. 

C H KV- 
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■ 

Of the chyfml. 



THere are differrat kinds of dajr 
foils. The ribfaeft kind coofifts of 
day and loam. Probably it has beea o- 
riginally clay, and by the apfilieation of 
dung, or the rotting of v^tables that 
have from time to time grown upon it, 
has received the mixture of loam. - 

To know the nature of this foil, it is 
neceffary to confider the qualities of clay, 
which are as follow. 

Clay is a very folid body, its parts 
adhere very firmly together. It does not 
eafily admit water; it is capable of re- 
ceiving a large quantity : when it receives 
water, it fwells but little, and does not 
eafily part with it. 

In thefe refpeAs it differs from loam 
and iand. For their parts do not adhere 

together 
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together with firmnefs ; they eafily admit 
water* and they eaiily part with it : 
fand eafily parts with a very linall quan- 
tity. 

Clay, when dry, is very hard j and the 
more fuddenly it is dried, it becomes the 
harder. It contrafts in drying, but not 
equally in all its parts ; where the cohe- 
fion is weakell, it opens in rents. 

CHYMisTsfay, that clay does not fer- 
ment with acids, but that it has oil In its 
compoGtion. This however does not ap- 
pear quite certain. 

Soil in which, there Is a mixture of 
clay, muft partake in fome degree of its 
qualities. When thefc are confidercd, 
it will appear, that this foil is not fo 
proper for nourifliing plants as the loamy 
foil. It is much expofed to injuries from 
the weather, and muft fuffer greatly from 
excclfive drought or rain. 

As it is capable of receiving a great 
3 F c^4XA\v^ 



4IO 



Of So 1 J. s. Book IV. 



quantity of water, and does not eafily 
part with it, if the feafon is rainy, tl»c 
roots of plants will be continually foaked 
in water, and thereby the plants them- 
iclves weakened or deftroyed. 

As it turns hard when dry in a great 
drought, the pores of the foil will be 
flmt, the pafturc leflened, and the plants 
unable to fcarch for their food. As, in 
contrading by drought, it opens in rents, 
thereby fome of the roots will be torn 
afunder, and expofed fo much to the air, 
as CO endanger the deftrudion of the 
plants. 

Experience confirms the truth of 
thcfc things. For it is obfcrved, that 

tlay foils arc aflually more uncertain than 
loamy foils, and the crops upon thenk 
more precarious, more ealily damaged by 
drought or rain. 

As clay docs not ealily receive water;, 
dews and {oft fhowers of rain, which are 
fucked in by the loamy foil and rclainedr 
make 
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make no impreflion on the clay foil ; but, 
being relifted by the Airface* are ibon ex- 
haled fey the fun. It is obferved fomc:- 
times, that when the plants bpth upon 
the clay and loamy foils arc beginning to 
iuffer from the violence of the drought* 
ibft Oiowers, being eafily admitted by the 
loamy foils, recover the plants upon them, 
■while the plants upon the clay foils, 
which refift thcfc fhowers, receive no be- 
nefit. 

It muft be allowed, however, that it 
is not in every circumftance, that the 
crop upon the clay foil is more damaged 
by drought than the crop upon the loamy 
foil. If the drought fets in immediately 
after the land has got the feed-furrow, the 
clay foil is apt to dry fo fuddenly, and 
turn fo hard, that a great part of the feed 
fown is prevented from fpringing up, and 
the plants that are growing do not find 
fufHcient food. On the other hand, if 
the drought docs not fet in immediately 
after the ploughing, but the foil allowed 
to continue foft, and fufficient. ^p al- 
3 F 2 Vys^^ 
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lowed to remain, for making the whc^c 
feed vegetate or fpring up ; then though 
the drought fliould afterwards be very 
violent, yet the foil, being covered with 
the young plants, will not dry fo fudden- 
ly, nor turn fo hard as to prevent them 
from finding their food. The foil having 
dried flowly, and in drying been fre- 
quently moiftened with (howcrs, will on- 
ly cruft a little above, and thereby pre- 
vent the drought from penetrating. In 
this cafe, when the drought does not fet 
in early, plants will flourifti on the day 
foils, even when they are fu^ering upon 
the loamy foils, by rcafon of the violence 
of the drought. 



It muft be obfervcd likewife, that clay 
land, when dry fituated, docs not fufFer 
fo much from drought as when wee. 
When clay land is wet fituated, having a 
greater degree of wetnefs when the dry 
feafon begins than the dry-fituated land, 
it will oa that account dry more fudden- 
ly. Bcfides, even in the dry feafon, it ii 
generally too wet ; and in this condition 
being 
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being ploughed, it muft dry much faAer 
jn the fame time than dry-fituated land 
either before or after ploughing, and 
thereby becomes much harder. This 
has been mentioned to ihow, that all 
clay lands do not fuffer equally from 
drought } that fuch as are dry fituated, 
. fuffer little mose from it than loamy 
foils } and that they do not fuiFer io 
much, either from rain or drought, as 
thofe that are wet fituated. 

It will not be improper to obfenre 
from this, that it is of the utmoft im- 
portance to manage clay land in fuch a 
manner, as to keep it as dry as polHblc 
during the winter. For thereby it is not 
only in a condition for being ploughed 
more cafily in the fpring, but the crop 
upon it is alfo in lefs danger of fuffering 
either from rain or drought. 

. It has been obferved, that clay con- 
tuns oil, but does not ferment with a- 
cids. It would feem, then, that the day 
ibil has the vegetable food in greater 
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plenty than it has the power of dtflbl- 
ving it ; and therefore that lime, afhes, 
or marie arc the moft proper manures 
for it. Thefe manures will leparate and 
diflblve its oils, and render them fit for 
entering the roots of plants. Thej- will 
likewife communicate to it their abfor- 
bcnt qualities, will open its pores, and i 
enlarge its pafture. Thefe things will ' 
make it more eafily to admit the water^ 
and more eafily to part with it ; by 
which it will become lefs expofcd to in- 
juries from the weather, from violent i 
rains, or drought. 

It was the general opinion fome time 
ago, that lime anfwered better on light 
land than on clay. This is inconftftent 
with what has been advanced. The 
foundation for this general ohfervation 
probably is this ; Clay foils are generally I 
much wetter than light foils ; and as the i 
virtues of lime are cxtraftcd by water, 
thereby its powers muft be greatly leff- . 
encd upon the generality of clay foils. 
That it is owing to this that liinc does 
not 
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not ^nfwer upon feme clay foils, is mod 
probable : for* upon trial, its effects are 
found to be very great upon clays that 
are but tolerably dry fituated. 

It was alio the general opinion fomft 
time ago, that marie was only proper 
for light land ; but the contrary is now* 
upon trial, found to be true. Its efieds 
on clay land continue much longer than 
gn light land. 

It is no objeSion to what is here pro- 
pofed . as the befl manures for clay foils, 
that dung anfwers very well on them: 
for dung, as it contains every thing pro* 
per for promoting vegetation, mufl an* 
fwer on all foils. 

Clay foils, though they partake of 
the nature of clay, yet, from the othee 
ingredients in their compofition, are very 
different from each other. When mix- 
ed with loam, as has already been ob- 
fervcd, they are rich ; but when mixed 
v^ith fand or till, are very poor. Lime, 
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marie, or aOies, as has been obferved, 
are very proper manures for rich clays. 
But the poor clays require fuch manures 
as contain the greateft plenty of the ve- 
getable food, fuch as dung, ihell-marlc; 
fea-wced, &c. But thcfe, Ihell-marle 
excepted, do not operate ftrongly in en- 
larging the vegetable pafture, nor in com- 
municating to the earth a ftrong abforbeot 
quality, which, we have already obfcrved, 
are ncccflary qualities in the manures moft 
proper for all clay foils. Shell-marlc is 
poflcfled of thefe qualities, and is there- 
fore a proper manure for poor as wcU 
as rich clays. But if it cannot be obtain- 
ed, a mixture of lime and dung, or of 
dung and marie, will ferve in its place. 

It is an ordinary pradice in (bme pla- 
ces, to lay both dung and lime upon fal- 
low-land, even when the foil is naturally 
good ; and the applying thcfe together is 
found to anfwer better, than applying one 
of them only, though in a greater quan- 
tity. There is good rcafon to fuppofc, 
that the applying thefe togetlicr upon poor 
cltys 




Chap. IV. Of the Clay Soil. 417 

clays will be attended ftill with greater 
advantages. 

We have obfervcd, that, when clay is 
mixed with fand, it is generally very poor: 
and yet feme writers propofe fand as the 
tnoft proper manure for clay. They af- 
fure us, that nothing more is neccflary to 
give it all the qualities of rich loam, than 
to apply fand in a fufficient quantity *. 
This, I am perfuaded, is afferting too 
much, and what they have not fufficient 
experiments to jurtify, notwithftanding 
their aiTertions. Let a perfon take a quan- 
tity of clay and fand ; let him, if he plea- 
fes, dry them, and pound them in a mor- 
tar ; yet he will never make loam of them. 
He may poffibly produce a foil that will 
retain water better than fand, and will 

• See Bradley's trcatife, vol. j. Aug. p. 5;. 56. He re- 
commends laying Tandy or gravelly foil upon clay, faar 
inchei thick. See likewire, Nc-ui fyfttm ef agrie»!furt, 
f. 1 24. a ftory related of a gentleman, who mixed a field 
of hard brown clay with a field of very burning gravel, 
by which the foil of both field* was (unvincd inta a gtad 
haxtl mould, and freduad a plumf round grain, and *t 
fltnli/ui harvifit at any foil in lit iingdcm. 
gy 3 G TOa\t 
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more eafily part with it than clay ; but it 
will never poflcfs that abforbent quality, 
that power of attracting and fermenting 
with acids» by which loam is particularly 
diftinguifhed. Dr Home exprefles a doubt* 
whether the mixture of clay and fand will 
even have the qualities mentioned* He 
feems to think* that a little fand rather in* 
creafes the u'^ion of the particles of clay. 
This he infers from the cuftom of uling 
fand in the manufadture of brick. But 
he has no reafon to infer this from his 
own experiment. For, according to the 
account he gives of it, the plants of bar- 
ley in the pot with the mixture of clay 
and fand, were not fo bad as thofe in the 
pot filled with pure clay. However, wc 
may fafely infer from this experiment, that 
the advantages of mixing fand with clay 
fhould appear more evident, than the al- 
fcrtion of fome writers on agriculture 
makes them, before a farmer puts him- 
felf to the expcnfe of mixing them to- 
gether in his fields. 
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C H A P. V. 

Of the fandy foil. 

TH E R E are feveral kinds of fandy 
foils. The beft kind is a mixture 
of fand and loam. Sand itfelf is of two 
different kinds. The one contifts of fmall 
particles of flint> the other confifts of fmall 
broken ihells. Often thefe two are mixed 
■-together, which raay be called a third 
fort. 

The qualities of fand of flint are as 
foUowi 

It eafiiy recci*cs water, and it eafily 
parts with it. Rain makes it firmer, and 
lefs in bulk. The particles of it do not 
adhere together; and it is fufceptible of 
'greater heat from the fun, than any thing 
of which other foils are compounded. 

It appears, then, that the qualities of 
this kind of fand are direiftly oppofite to 
thofe of clay. 

3 G 2 t*^ 
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The iand of (hells has nearly the fame 
qualities with thefe mentioned; but differs 
from the other in thefe things following. 

The fand of (hells, like (hell-marlc, 
attraifts and ferments with actds» is capa- 
ble of being diffolved, and contains oil *t 
whereas the fand of flint does not actrad: 
acids i the particles of it, like the (irit 
atoms, are incapable of diffolution, and» 
if it contains any oils, it is impolTible t» 
feparate them. 

Soil which has a large proportion of 
fand in its compoOtion, mud, in fomc 
meafure, partake of the nature of fand. 
And, if this is confidere^, it will appear, 
that the fandy foil is llill more uniit for 
nouriiliing plants than the clay foil. 

As it ealily parts with water, chece 
will not be a fuflicient quantity, in a dcy 
fcafon, to promote vegetation. 

As the particles of it do not adhere to- 

* Sre book j. chap. 13. 

gethcr. 
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gether, it will not be able to fupport ve- 
getables that have but few roots^ and 
grow tall. 

It may be obfervcd, particularly with 
refped to the foil compounded of fand of 
flinty that, as it contains no oils, it muft 
have but little vegetable food ; and, as it 
has no abfbrbent quality, it will receive 
but a fmall fupply from the air. And it 
may be obferved, particularly with refpe£t 
to the foil compounded of fand of fhells, 
th^t, as the (hells contain oil, and as they 
diflblve gradually, though flowly, it has 
naturally a larger quantity of vegetable 
food than the other ; and, as it attra^ 
and ferments with acids, it receives alfo 
a greater fupply from the air. 

The defeats of the fandy foil point out 
the manures mofl proper for it. 

The manures tnofl proper for the foil 
compounded of fand of flint, are fuch 
as make it retain water, render it firmer, 
and fupply ^t with vegetable food. Clay 
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will help to make it retain water^ and 
make, it firmer; but clay contains but 
little vegetable food. Dung will fupply 
it with vegetable food^ but will not ren- 
der it firmer, nor make it retain water. 
Mofs will help it to retain water^ and fup- 
ply it with vegetable food, but will not 
make it firmer *. A mixture of clay and 
dung, or of clay and mofs, feems to be 
the moft proper manure, and beft fitted 
for fupply ing its wants. 

A MIXTURE of either of thefe will alfo 
be a proper manure for foil compounded 
of fand of fliells. But if any thing could 
be found out that would quickly reduce 
fhelis to a ftate of corruotion, which feems 
to be the condition of ihell-marle, that 
thing would certainly be the moft proper 
manure for this kind of foil. 

• See next chapter. Dr Home is cf opinion* that moJi 
alone is the moil proper manure for fand. He fays thit 
tncCs is as impervious to water as clay, and contains morv* 
oil than any other vegetable. He add>9 that it haf bcc i 
triid, and is found to anfwer very well. But it may \.*c 
obfervt'd, that mofs cannot render fand any firmer, xiJ 
therefore will no: enable it to fupport a ^reat crop of com. 

The 
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. The. authors of the Complete body of 
huibandry mention! £e]d of faod manured 
with clay^ which hod retained its fertility 
for thirty .ycars^ and,, in their bpiniony 
would hold good ten or twelve years more. 
That laying clay upon a fandy foil, and 
fand upon a clay foil, will do fervice, is 
very probable 5 hut that it will anfwer the 
expenfe, is uncertain. . The farmer muil^ 
therefore, be oiihis guard, left, he be led 
into a fruitlefs expenfc by authors, whofe 
afTertions are naore frequently founded up^ 
on .common report than their own iexpe<« 
rience. 

C H A P. VI. 

Of the moffy foil. 

MOSS is commonly ranked in the 
clafs of vegetables. It is not very 
certain whether the vegetables are alive or 
dead. That kind of mofs of which peat 
is made, is probably vegetables in a living 
ftate ; but that kind that is free and open, 
is certainly the roots, and other parts of 
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liead vegetables in an uncorrupted ftatc. 
The kind of mois xdxA conunon has very 
litde firmne&y either when wet or dry^ 
and» it is obnoiis» is not alive. 

The qualities of mofi are as follow. 

It has oil and fait in its compofition^ as 
all v^etaUes have. It does not eafily pu« 
trefyy and it prevents other bodies from 
putrefadtion. It eafily receives water^ 
ffvells with it like a fponge, retains a large 
quantityt and does not ealily part with 
it. 

As mofs, whether dead or alive, is in 
an uncorrupted ftatc, to render the mofly 
foil fit for nourilhing vegetables, the mofs 
in it muft be reduced to putrcfa<flion. This 
will not only fupply it with plenty of ve- 
getable food, but will alfo render it much 
firmer, and make it more eafily to part 
v/ith water. 

The manures that ferment moft vio- 
lently 
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lently with acids, feem to be f.be moft 
proper for this end. 

* 

These manures, affifled by frequent 
ploughings, will certainly make fome 
parts of the mofs putrefy^ 

Of all thefe the clay and ftone marles 
feem to be the moft proper; becaiife thefe 
will not only raife a violent fermentation^ 
but will aifo fill up its pores, and make it 
more foHd> by which it is rendered more 
proper for refifting the entrance of warer* 

It is neceflary to obferve, that if the 
mofs is deep, or has not a folid bottom^ 
lime is not proper; becaufe, by its weight, 
it will foon penetrate beyond the reach of 
the plough. The marie will alfo do this, 
but not fo fuddenly as lime; but if the 
mofs has a folid bottom to refift the lime, 
this manure will anfwcr very well. Be- 
fides its other qualities, it has a power of 
diflblving animal and vegetable fubftances. 
This is confirmed by experience. Lime is 
found to improve this kind of land (o 

3^ H much, 
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much, diat in fonae places wl:crc che laad 
is not originally worth half a crown of 

yearly rent per acre, it is laid on at thr. 
cxpenfe of fix pounds Sterting per acre t fq 
that the laying on the Ume to aofwer tha 
cxpenfe, muH raife it to four ttcues its ori- 
ginal value. 

When any manures arc applied to raofs, 
the fermentation will be '^iok-nt, and it 
will continue while the mofs is putrc^- 
ing. During this time it cunnot he pro- 
per for nourlftiing vegetables. The »io- 
lence of the fermentation will throw the 
Jeeds, and fometunes the roots out of the 
ground '* : and even when putrefied, being 
very loofe and open, will greatly encou 
rage the growth of creeping weeds. It 
fcems proper therefore to allow it a conli- 
derible time co ferment after the manure 
is laid on, before any feed ia fown ; and to 
dcftroy tbefe weeds, fo apt to grow upon 

" Tmhb Art Ibtne binili of finl ib« (ccqucnUy do tWi. 
pirtiCBhfl/ after (roll, which mull be owin^ lo (bar (Itf- 
mcnuijon. When ■ foil 4om thb Arqneiidy, it u slsraA « 
ccrtiiti mark that iSx^-c it moft in in conpoCtioa. 

it 
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it> frequent harrowings, as ^ell as plough^ 
ings &em neceffary. 

It is convnonty ob&rved, that the fre- 
quent ploughing of this foil makes it run 
much to chickenwort, ^d other creeping 
weeds, by which the crop is often deftroy- 
ed. And hence it is become almoft a ge- 
neral prafUce to plough it but feldomx 
which is found to anfwcr better. But if 
this foil was fallowed for two feafbns, and 
fi-equendy ploughed and harrowed each 
feafon, it is naturaf to dunk that the pu- 
fre&^on of the fpil would be promoted, 
weeds deftroyed» and the Toil in a much 
properer fituation for nourilhing vegetables 
than when it receives only a few plough- 
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